Glossary

A

abiotic factor: physical, or nonliving, factor that shapes an
ecosystem (66)
factor abiético: factor fisico, o inanimado, que da forma
a un ecosistema

abscisic acid: plant hormone that inhibits cell division and,
therefore, growth (711)
acido abscisico: hormona vegetal que inhibe la divisién
celular y, por ende, el crecimiento

acetylcholine: neurotransmitter that produces an impulse
in a muscle cell (931)
acetilcolina: neurotransmisor que produce un impulso
en una célula muscular

acid: compound that forms hydrogen ions (H*) in solu-
tion; a solution with a pH of less than 7 (44)
acido: compuesto que en una solucién produce iones
hidrégeno (H); una solucién con un pH inferior a 7

acid rain: rain containing nitric and sulfuric acids (164)
lluvia 4cida: lluvia que contiene dcido nitrico y dcido
sulfurico

actin: thin filament of protein found in muscles (930)
actina: microfilamento de proteina que se halla en los
musculos

action potential: reversal of charges across the cell mem-

brane of a neuron; also called a nerve impulse (898)
potencial de accién: inversion de las cargas a través de
la membrana de una neurona; también llamado impulso
nervioso

activation energy: energy that is needed to get a reaction
started (51)
energia de activacién: energia necesaria para que
comience una reacciéon

active immunity: immunity that develops as a result of

natural or deliberate exposure to an antigen (1020)
inmunidad activa: inmunidad que se desarrolla a conse-
cuencia de la exposicién natural o deliberada a un antigeno

adaptation: heritable characteristic that increases an
organism’s ability to survive and reproduce in an environ-
ment (461)
adaptacién: caracteristica heredable que aumenta la
capacidad de un organismo de sobrevivir y reproducirse
en un medio ambiente

adaptive radiation: process by which a single species or a
small group of species evolves into several different forms
that live in different ways (550)
radiacion adaptativa: proceso mediante el cual una sola
especie o0 un grupo pequeno de especies evoluciona y da
lugar a diferentes seres que viven de diversas maneras

adenosine triphosphate (ATP): compound used by cells to
store and release energy (226)
trifosfato de adenosina (ATP): compuesto utilizado por
las células para almacenar y liberar energia

adhesion: force of attraction between different kinds of
molecules (41, 686)
adhesion: fuerza de atraccidn entre diferentes tipos de
moléculas

aerobic: process that requires oxygen (252)
aerobico: proceso que requiere oxigeno

age structure: number of males and females of each age in
a population (131)
estructura etaria: nimero de machos y de hembras de
cada edad en una poblacién

aggression: threatening behavior that one animal uses to
exert dominance over another animal (848)
agresion: comportamiento amenazador que emplea un
animal para ejercer control sobre otro animal

algal bloom: increase in the amount of algae and other
producers that results from a large input of a limiting nutri-
ent (611)
florecimiento de algas: aumento de la cantidad de algas
y otros productores debido a una gran entrada de un
nutriente limitante

allele: one of a number of different forms of a gene (310)
alelo: cada una de las diversas formas de un gen

allele frequency: number of times that an allele occurs in a
gene pool compared with the number of alleles in that pool
for the same gene (483)
frecuencia alélica: nimero de veces que aparece un alelo
en un caudal genético, comparado con la cantidad de
alelos en ese caudal para el mismo gen

allergy: overreaction of the immune system to an

antigen (1024)
alergia: reaccion exagerada del sistema inmune ante un
antigeno

alternation of generations: life cycle that has two alter-
nating phases—a haploid (N) phase and diploid (2N) phase
(608, 637)
alternancia de generaciones: ciclo vital con dos fases
que se alternan, una fase haploide (N) y una fase diploide
(2N)

alveolus (pl. alveoli): one of many tiny air sacs at the end of
a bronchiole in the lungs that provides surface area for gas
exchange to occur (790, 964)
alvéolos: pequenos sacos, ubicados en las terminaciones
de los bronquiolos pulmonares, que proporcionan una
superficie en la que tiene lugar el intercambio gaseoso

amino acid: compound with an amino group on one end
and a carboxyl group on the other end (48)
aminodcido: compuesto que contiene un grupo amino
en un extremo y un grupo carboxilo en el otro extremo
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GlOSSﬂl'Y (continued)

amniotic egg: egg composed of shell and membranes that
creates a protected environment in which the embryo can
develop out of water (825)
huevo amniota: huevo formado por una céscara 'y
membranas que crea un ambiente protegido en el cual el
embrién puede desarrollarse en un medio seco

amylase: enzyme in saliva that breaks the chemical bonds
in starches (876)
amilasa: enzima de la saliva que fragmenta los enlaces
quimicos de los almidones

anaerobic: process that does not require oxygen (252)
anaerobico: proceso que no requiere oxigeno

analogous structures: body parts that share a common
function, but not structure (469)
estructuras analogas: partes del cuerpo que tienen la
misma funcién, mas no la misma estructura

anaphase: phase of mitosis in which the chromosomes

separate and move to opposite ends of the cell (283)
anafase: fase de la mitosis en la cual los cromosomas se
separan y se desplazan hacia los extremos opuestos de la
célula

angiosperm: group of seed plants that bear their seeds
within a layer of tissue that protects the seed; also called
flowering plant (646)
angiospermas: grupo de plantas con semillas, que estdn
protegidas con una capa de tejido. Se conocen también
como plantas que florecen.

anther: flower structure in which pollen grains are
produced (697)
antera: estructura de la flor en la cual se generan los
granos de polen

antheridium (pl. antheridia): male reproductive structure
in some plants that produces sperm (642)
anteridio: en algunas plantas, estructura reproductora
masculina que produce esperma (anterozoides)

anthropoid: primate group made up of monkeys, apes, and
humans (766)
antropoide: grupo de primates constituido por monos,
simios y humanos

antibiotic: group of drugs used to block the growth and
reproduction of bacterial pathogens (588)
antibiotico: grupo de drogas utilizadas para bloquear
el desarrollo y la reproduccién de organismos patégenos
bacterianos

antibody: protein that either attacks antigens directly or
produces antigen-binding proteins (1016)
anticuerpo: proteina que ataca directamente a los anti-
genos o produce proteinas que se unen a los antigenos
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anticodon: grupo de tres bases en una molécula de ARN
de transferencia que son complementarias a las tres bases
de un codén de ARN mensajero

antigen: any substance that triggers an immune

response (1016)
antigeno: cualquier sustancia que provoca una respuesta
inmune

aphotic zone: dark layer of the oceans below the photic
zone where sunlight does not penetrate (117)
zona afética: seccién oscura de los océanos donde no
penetra la luz solar, situada debajo de la zona fética

apical dominance: phenomenon in which the closer a bud

is to the stem’s tip, the more its growth is inhibited (710)
dominancia apical: fenémeno por el cual cuanto mas
cerca de la punta del tallo estd un brote, mds se inhibe su
crecimiento

apical meristem: group of unspecialized cells that divide to

produce increased length of stems and roots (668)
meristemo apical: grupo de células no especializadas
que se dividen para producir un aumento en la longitud
de tallos y raices

apoptosis: process of programmed cell death (288)
apoptosis: proceso de muerte celular programada

appendage: structure, such as a leg or antenna that extends
from the body wall (753)
apéndice: estructura, como una pierna o una antena, que
se proyecta desde la superficie corporal

appendicular skeleton: the bones of the arms and legs

along with the bones of the pelvis and shoulder area (922)
esqueleto apendicular: los huesos de los brazos y de las
piernas junto con los huesos de la pelvis y del drea de los
hombros

aquaculture: raising of aquatic organisms for human con-
sumption (176)
acuicultura: cria de organismos acudticos para el con-
sumo humano

aquaporin: water channel protein in a cell (210)
acuaporina: proteina que canaliza el agua en una célula

Archaea: domain consisting of unicellular prokaryotes that
have cell walls that do not contain peptidoglycan; corre-
sponds to the kingdom Archeabacteria (526)
Arqueas: dominio formado por procariotas unicelulares
cuyas paredes celulares no contienen peptidoglicano; cor-
responden al reino de las Arqueabacterias

archegonium (pl. archegonia): structure in plants that
produces egg cells (642)
arquegonio: estructura de las plantas que produce
6vulos



artery: large blood vessel that carries blood away from the
heart to the tissues of the body (952)
arteria: vaso sanguineo grande que transporta la sangre
desde el corazén a los tejidos del cuerpo

artificial selection: selective breeding of plants and
animals to promote the occurrence of desirable traits in
offspring (458)
seleccion artificial: cria selectiva de plantas y animales
para fomentar la ocurrencia de rasgos deseados en la
progenie
asexual reproduction: process of reproduction involving
a single parent that results in offspring that are genetically
identical to the parent (19, 277)
reproduccion asexual: proceso de reproduccién que
involucra a un tnico progenitor y da por resultado
descendencia genéticamente idéntica a ese progenitor

asthma: chronic respiratory disease in which air passages
narrow, causing wheezing, coughing, and difficulty
breathing (1024)
asma: enfermedad respiratoria crénica en la cual las
vias respiratorias se estrechan, provocando jadeos, tos y
dificultad para respirar

atherosclerosis: condition in which fatty deposits called
plaque build up inside artery walls and eventually cause the
arteries to stiffen (958)
arteriosclerosis o ateroesclerosis: enfermedad en la
cual se acumulan depésitos de grasa llamados placas en
el interior de las paredes arteriales que, con el tiempo,
causan un endurecimiento de las arterias

atom: the basic unit of matter (34)
atomo: unidad bésica de la materia

ATP synthase: cluster of proteins that span the cell mem-
brane and allow hydrogen ions (H*) to pass through it (237)
ATP sintasa: complejo de proteinas unidas a la mem-
brana celular que permiten el paso de los iones de

hidrégeno (H") a través de ella

atrium (pl. atria): upper chamber of the heart that receives
blood from the rest of the body (792, 949)
auricula: cavidad superior del corazén que recibe sangre
del resto del cuerpo

autonomic nervous system: part of the peripheral nervous
system that regulates activities that are involuntary, or not
under conscious control; made up of the sympathetic and
parasympathetic subdivisions (908)
sistema nervioso auténomo: parte del sistema nervioso
periférico que regula las actividades involuntarias, o que
son independientes de la conciencia; estd compuesto por
las subdivisiones simpética y parasimpética
autosome: chromosome that is not a sex chromosome; also
called autosomal chromosome (393)
autosoma: cromosoma que no es un cromosoma sexual;
también llamado cromosoma autosémico

autotroph: organism that is able to capture energy from

sunlight or chemicals and use it to produce its own food

from inorganic compounds; also called a producer (69, 228)
autétrofo: organismo capaz de atrapar la energia de la
luz solar o de las sustancias quimicas y utilizarla para
producir su propio alimento a partir de compuestos
inorgédnicos; también llamado productor

auxin: regulatory substance produced in the tip of a grow-
ing plant that stimulates cell elongation and the growth of
new roots (709)
auxina: sustancia reguladora producida en la punta de
una planta en crecimiento que estimula el alargamiento
celular y el crecimiento de raices nuevas

axial skeleton: skeleton that supports the central axis of
the body; consists of the skull, vertebral column, and the rib
cage (922)
esqueleto axial: esqueleto que sostiene al eje central del
cuerpo; consiste en el craneo, la columna vertebral y la
caja toracica

axon: long fiber that carries impulses away from the cell
body of a neuron (897)
axon: fibra larga que lleva los impulsos desde el cuerpo
celular de una neurona

bacillus (pl. bacilli): rod-shaped prokaryote (582)
bacilo: procariota con forma de bastén

background extinction: extinction caused by slow and
steady process of natural selection (548)
extincion de fondo: extincién causada por un proceso
lento y continuo de seleccién natural

Bacteria: domain of unicellular prokaryotes that have cell
walls containing peptidoglycan; corresponds to the king-
dom eubacteria (525)
Bacteria: pertenece al dominio de los unicelulares pro-
cariota cuyas paredes celulares contienen peptidoglicano;
corresponde al reino de las Eubacterias

bacteriophage: kind of virus that infects bacteria (340, 575)
bacteriéfago: clase de virus que infecta a las bacterias

bark: tissues that are found outside the vascular cambium,
including the phloem, cork cambium, and cork (679)
corteza: tejidos que se hallan fuera del cdmbium
vascular, incluidos el floema, el cimbium suberoso y
el corcho

base: compound that produces hydroxide ions (OH™) in
solution; solution with a pH of more than 7 (44)
base: compuesto que en una solucién produce iones
hidréxido (OH™); una solucién con un pH superior a 7
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base pairing: principle that bonds in DNA can form only
between adenine and thymine and between guanine and
cytosine (348)
apareamiento de bases: principio que establece que los
enlaces en el ADN sélo pueden formarse entre adenina y
timina y entre guanina y citocina

behavior: manner in which an organism reacts to changes

in its internal condition or external environment (840)
comportamiento: manera en que un organismo reac-
ciona a los cambios que ocurren en su condicién interna
o en el medio ambiente externo

behavioral isolation: form of reproductive isolation in

which two populations develop differences in courtship ritu-

als or other behaviors that prevent them from breeding (495)
aislamiento conductual: forma de aislamiento repro-
ductivo en la cual dos poblaciones desarrollan diferencias
en sus rituales de cortejo o en otros comportamientos
que evitan que se apareen

benthos: organisms that live attached to or near the bot-
tom of lakes, streams, or oceans (117)
bentos: organismos que viven adheridos al fondo, o
cerca del fondo, de lagos, arroyos u océanos

bias: particular preference or point of view that is personal,
rather than scientific (14)
parcialidad: preferencia especial o punto de vista que es
personal en lugar de ser cientifico

bilateral symmetry: body plan in which a single imaginary
line can divide the body into left and right sides that are
mirror images of each other (738)
simetria bilateral: disefio corporal en el cual una linea
imaginaria divide al cuerpo en dos lados, izquierdo y
derecho, que son imégenes reflejas una del otra

binary fission: type of asexual reproduction in which an
organism replicates its DNA and divides in half, producing
two identical daughter cells (583)
fisién binaria: tipo de reproduccién asexual en la cual
un organismo replica su ADN, se divide por la mitad y
produce dos células hijas idénticas

binocular vision: ability to merge visual images from both
eyes, providing depth perception and a three-dimensional
view of the world (765)
visién binocular: capacidad de fusionar las imagenes
visuales provenientes de ambos ojos, lo cual proporciona
una percepcién profunda y una visién tridimensional del
mundo

binomial nomenclature: classification system in which

each species is assigned a two-part scientific name (512)
nomenclatura binaria: sistema de clasificacién en el
cual a cada especie se le asigna un nombre cientifico que
consta de dos partes
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se hallan en la bi6sfera; también denominada diversidad
bioldgica
biogeochemical cycle: process in which elements, chemical
compounds, and other forms of matter are passed from one
organism to another and from one part of the biosphere to
another (79)
ciclo biogeoquimico: proceso en el cual los elementos,
los compuestos quimicos y otras formas de materia pasan
de un organismo a otro y de una parte de la bidsfera a
otra

biogeography: study of past and present distribution of
organisms (465)
biogeografia: estudio de la distribucion pasada y pre-
sente de los organismos

bioinformatics: application of mathematics and computer

science to store, retrieve, and analyze biological data (407)
bioinformatica: aplicacion de las matematicas y de la
informadtica para almacenar, recuperar y analizar infor-
macién biolégica

biological magnification: increasing concentration of a

harmful substance in organisms at higher trophic levels in a

food chain or food web (161)
bioacumulacién: concentracion creciente de sustancias
perjudiciales en los organismos de los niveles tréficos mas
elevados de una cadena o red alimentaria

biology: scientific study of life (17)
biologia: estudio cientifico de la vida

biomass: total amount of living tissue within a given tro-
phic level (78)
biomasa: cantidad total de tejido vivo dentro de un nivel
tréfico dado

biome: a group of ecosystems that share similar climates
and typical organisms (65)
bioma: un grupo de ecosistemas que comparten climas
similares y organismos tipicos

biosphere: part of Earth in which life exists including land,
water, and air or atmosphere (21, 64)
biodsfera: parte de la Tierra en la cual existe vida, y que
incluye el suelo, el agua y el aire o atmésfera

biotechnology: process of manipulating organisms, cells,

or molecules, to produce specific products (419)
biotecnologia: proceso de manipular organismos, células
o moléculas con el fin de obtener productos especificos

biotic factor: any living part of the environment with
which an organism might interact (66)
factor biético: cualquier parte viva del medio ambiente
con la cual un organismo podria interaccionar

bipedal: term used to refer to two-foot locomotion (767)
bipedo: término utilizado para referirse a la locomocién
sobre dos pies



blade: thin, flattened part of a plant leaf (680)
lamina foliar o limbo: parte delgada y plana de la hoja
de una planta

blastocyst: stage of early development in mammals that
consists of a hollow ball of cells (294, 996)
blastocisto: etapa temprana del desarrollo de los
mamiferos que consiste en una bola hueca formada por
una capa de células

blastula: hollow ball of cells that develops when a zygote
undergoes a series of cell divisions (739)
blastula: esfera hueca de células que se desarrolla cuando
un cigoto atraviesa una serie de divisiones celulares

bone marrow: soft tissue found in bone cavities (924)
médula dsea: tejido blando que se halla en las cavidades
de los huesos

bottleneck effect: a change in allele frequency following a

dramatic reduction in the size of a population (490)
efecto cuello de botella: un cambio en la frecuencia
alélica que resulta cuando el tamafo de una poblacién
reduce drésticamente

Bowman’s capsule: cuplike structure that encases the
glomerulus; collects filtrate from the blood (884)
capsula de Bowman: estructura en forma de taza que
encierra al glomérulo; recoge los filtrados provenientes de
la sangre

brain stem: structure that connects the brain and spinal

cord; includes the medulla oblongata and the pons (903)
tronco cerebral: estructura que conecta al cerebro con la
médula espinal; incluye el bulbo raquideo y el puente de
Varolio

bronchus (pl. bronchi): one of two large tubes in the chest

cavity that leads from the trachea to the lungs (964)
bronquio: cada uno de los dos conductos largos ubica-
dos en la cavidad torédcica que parten desde la trdquea y
llegan a los pulmones

bryophyte: group of plants that have specialized reproduc-
tive organs but lack vascular tissue; includes mosses and
their relatives (641)
briofitas: grupo de plantas que tienen 6rganos repro-
ductores especializados pero carecen de tejido vascular;
incluyen a los musgos y sus congéneres

bud: plant structure containing apical meristem tissue that
can produce new stems and leaves (675)
yema o gema: estructura de las plantas que contiene
tejido del meristemo apical y puede producir nuevos
tallos y hojas
buffer: compound that prevents sharp, sudden changes in
pH (44)
solucion amortiguadora: compuesto que evita cambios
bruscos y repentinos en el pH

C

calcitonin: hormone produced by the thyroid that reduces
blood calcium levels (985)
calcitonina: hormona producida por la tiroides que
reduce los niveles de calcio en la sangre

Calorie: measure of heat energy in food; equivalent to 1000
calories (868)
Caloria: medida de la energfa térmica de los alimentos,
equivalente a 1000 calorias

calorie: amount of energy needed to raise the temperature
of 1 gram of water by 1 degree Celsius (250)
caloria: cantidad de energia necesaria para elevar la
temperatura de 1 gramo de agua en 1 grado Celsius

Calvin cycle: light-independent reactions of photosynthesis
in which energy from ATP and NADPH is used to build
high-energy compounds such as sugar (238)
ciclo de Calvin: reacciones de la fotosintesis indepen-
dientes de la luz en las cuales se utiliza la energia del ATP
y del NADPH para elaborar compuestos con alto con-
tenido energético, como el azicar

cancer: disorder in which some of the body’s cells lose the
ability to control growth (289)
cancer: enfermedad en la cual algunas de las células del
cuerpo pierden la capacidad de controlar su crecimiento

canopy: dense covering formed by the leafy tops of tall rain
forest trees (112)
dosel forestal: cubierta densa formada por las copas de
los drboles altos del bosque tropical

capillary: smallest blood vessel; brings nutrients and
oxygen to the tissues and absorbs carbon dioxide and waste
products (952)
capilar: mads pequeno de los vaso sanguineo mas
pequenio; lleva nutrientes y oxigeno a los tejidos y absorbe
diéxido de carbono y productos de desecho

capillary action: tendency of water to rise in a thin

tube (686)
capilaridad: tendencia del agua a ascender en un tubo
delgado

capsid: protein coat surrounding a virus (575)
capsida: cobertura de proteinas que rodea a un virus

carbohydrate: compound made up of carbon, hydrogen,
and oxygen atoms; type of nutrient that is the major source
of energy for the body (46, 869)
hidrato de carbono: compuesto formado por dtomos de
carbono, hidrégeno y oxigeno; tipo de nutriente que es la
fuente principal de energia para el cuerpo
carnivore: organism that obtains energy by eating
animals (71)
carnivoro: organismo que obtiene energfa al comer otros
animales
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carpel: innermost part of a flower that produces and shel-
ters the female gametophytes (697)
carpelo: parte interna de una flor que produce y alberga
los gametofitos femeninos

carrying capacity: largest number of individuals of

a particular species that a particular environment can

support (135)
capacidad de carga: mayor cantidad de individuos de
una especie en particular que un medio ambiente especi-
fico puede mantener

cartilage: type of connective tissue that supports the body

and is softer and more flexible than bone (757, 924)
cartilago: tipo de tejido conectivo que sostiene al cuerpo
y es mds blando y flexible que el hueso

Casparian strip: waterproof strip that surrounds plant
endodermal cells and is involved in the one-way passage of
materials into the vascular cylinder in plant roots (672)
banda de Caspary: banda impermeable que rodea a
las células endodérmicas de las plantas y participa en el
transporte unidireccional de las sustancias hacia el inte-
rior del cilindro vascular de las raices de las plantas

catalyst: substance that speeds up the rate of a chemical
reaction (52)
catalizador: sustancia que acelera la velocidad de una
reacciéon quimica
cell: basic unit of all forms of life (191)
célula: unidad bésica de todas las formas de vida

cell body: largest part of a typical neuron; contains the
nucleus and much of the cytoplasm (897)
cuerpo celular: parte mas grande de una neurona tipica;
que contiene el ndcleo y gran parte del citoplasma

cell cycle: series of events in which a cell grows, prepares

for division, and divides to form two daughter cells (280)
ciclo celular: serie de sucesos en los cuales una célula
crece, se prepara para dividirse y se divide para formar
dos células hijas

cell division: process by which a cell divides into two new
daughter cells (276)
division celular: proceso por el cual una célula se divide
en dos células hijas nuevas

cell membrane: thin, flexible barrier that surrounds all

cells; regulates what enters and leaves the cell (193)
membrana celular: barrera flexible y delgada que rodea a
todas las células; regula lo que entra y sale de la célula
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new cells are produced from existing cells (191)
teoria celular: concepto fundamental de la Biologia que
establece que todos los seres vivos estin compuestos por
células; que las células son las unidades basicas estruc-
turales y funcionales de los seres vivos; y que las células
nuevas se producen a partir de células existentes

cell wall: strong, supporting layer around the cell mem-
brane in some cells (203)
pared celular: capa resistente que sirve de sostén y estd
situada alrededor de la membrana celular de algunas
células

cell-mediated immunity: immune response that defends
the body against viruses, fungi, and abnormal cancer cells
inside living cells (1019)
inmunidad celular: respuesta inmune que desde las
células defiende al cuerpo contra virus, hongos y células
anormales cancerigenas

cellular respiration: process that releases energy by break-
ing down glucose and other food molecules in the presence
of oxygen (281)
respiracion celular: proceso que libera energfa al
descomponer la glucosa y otras moléculas de los alimen-
tos en presencia de oxigeno

central nervous system: includes the brain and spinal cord;
processes information and creates a response that it delivers
to the body (896)
sistema nervioso central: incluye el cerebro y la médula
espinal; procesa informacion y genera una respuesta que
es enviada al cuerpo

centriole: structure in an animal cell that helps to organize
cell division (199, 282)
centriolo: estructura de una célula animal que con-
tribuye a organizar la divisién celular

centromere: region of a chromosome where the two sister
chromatids attach (282)
centromero: regién de un cromosoma donde se unen las
dos crométidas hermanas

cephalization: concentration of sense organs and nerve
cells at the anterior end of an animal (740)
cefalizacion: concentracién de drganos sensoriales y
células nerviosas en el extremo anterior de un animal

cerebellum: part of the brain that coordinates movement
and controls balance (811, 903)
cerebelo: parte del encéfalo que coordina el movi-
miento y controla el equilibrio

cerebral cortex: outer layer of the cerebrum of a mammal’s

brain; center of thinking and other complex behaviors (902)
corteza cerebral: capa externa del cerebro de un mamifero;
centro del raciocinio y otros comportamientos complejos



cerebrum: part of the brain responsible for voluntary activi-

ties of the body; “thinking” region of the brain (811, 902)
cerebro: parte del encéfalo responsable de las actividades
voluntarias del cuerpo; regién “pensante” del encéfalo

chemical digestion: process by which enzymes break down

food into small molecules that the body can use (875)
digestion quimica: proceso por el cual las enzimas
descomponen los alimentos en moléculas pequenas que
el cuerpo puede utilizar

chemical reaction: process that changes, or transforms,
one set of chemicals into another set of chemicals (50)
reaccién quimica: proceso que cambia, o transforma, un
grupo de sustancias quimicas en otro grupo de sustancias
quimicas
chemosynthesis: process in which chemical energy is used
to produce carbohydrates (70)
quimiosintesis: proceso en el cual la energia quimica se
utiliza para producir hidratos de carbono

chitin: complex carbohydrate that makes up the cell walls of

fungi; also found in the external skeletons of arthropods (618)
quitina: hidrato de carbono complejo que forma las
paredes celulares de los hongos; también se halla en los
esqueletos externos de los artrépodos

chlorophyll: principal pigment of plants and other photo-
synthetic organisms (230)
clorofila: pigmento fundamental de las plantas y de otros
organismos fotosintéticos

chloroplast: organelle found in cells of plants and some
other organisms that captures the energy from sunlight and
converts it into chemical energy (202)
cloroplasto: organulo de las células de las plantas y de
otros organismos que captura la energia de la luz solar y
la convierte en energia quimica

chordate: animal that has, for at least one stage of its life,

a dorsal, hollow nerve cord, a notochord, a tail that extends

beyond the anus, and pharyngeal pouches (731)
cordado: animal que, al menos durante una etapa de su
vida, tiene un cordén nervioso hueco y dorsal, un noto-
cordio, una cola que se prolonga mds alld del ano y bolsas
faringeas

chromatid: one of two identical “sister” parts of a dupli-
cated chromosome (282)
cromatida: una de las dos partes “hermanas” idénticas de
un cromosoma duplicado

chromatin: substance found in eukaryotic chromosomes

that consists of DNA tightly coiled around histones (280)
cromatina: sustancia que se halla en los cromosomas
eucaridticos y que consiste en ADN enrollado apretada-
mente alrededor de las histonas

chromosome: threadlike structure within the nucleus that
contains genetic information that is passed from one gen-
eration to the next (279)
cromosoma: estructura filiforme situada dentro del
ntcleo que contiene la informacién genética que se trans-
mite de una generacion a la siguiente

chyme: mixture of enzymes and partially-digested food
(877)
quimo: mezcla de enzimas y alimentos parcialmente
digeridos

cilium (pl. cilia): short hairlike projection that produces

movement (607)
cilio: pequefia prolongacién parecida a un pelo que
produce movimiento

circadian rhythm: behavioral cycles that occur daily (847)
ritmo circadiano: ciclos conductuales que ocurren
diariamente

clade: evolutionary branch of a cladogram that includes a
single ancestor and all its descendants (516)
clado: rama evolutiva de un cladograma que incluye a un
unico ancestro y a todos sus descendientes

cladogram: diagram depicting patterns of shared charac-
teristics among species (517)
cladograma: diagrama que representa patrones de carac-
teristicas compartidas entre especies

class: in classification, a group of closely related orders (514)
clase: en la clasificacion, un grupo de varios érdenes
relacionados estrechamente

classical conditioning: type of learning that occurs when

an animal makes a mental connection between a stimulus

and some kind of reward or punishment (843)
condicionamiento clasico: tipo de aprendizaje que
ocurre cuando un animal realiza una conexién mental
entre un estimulo y algin tipo de recompensa o castigo

climate: average year-to-year conditions of temperature

and precipitation in an area over a long period of time (96)
clima: promedio anual de las condiciones de tempera-
tura y precipitacion en un drea durante un largo periodo
de tiempo

clone: member of a population of genetically identical cells
produced from a single cell (427)
clon: miembro de una poblacién de células genética-
mente idénticas producidas a partir de una célula dnica

closed circulatory system: type of circulatory system in
which blood circulates entirely within blood vessels that
extend throughout the body (792)
sistema circulatorio cerrado: tipo de sistema circulato-
rio en el cual la sangre circula completamente dentro de
los vasos sanguineos que se extienden por todo el cuerpo

coccus (pl. cocci): spherical prokaryote (582)
coco: procariota de forma esférica

cochlea: fluid-filled part of inner ear; contains nerve cells
that detect sound (911)
coclea: parte del oido interno llena de fluidos; contiene
las células nerviosas que detectan el sonido

codominance: situation in which the phenotypes produced

by both alleles are completely expressed (319)
codominancia: situacién en la cual los fenotipos produ-
cidos por ambos alelos estdn expresados completamente
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codon: group of three nucleotide bases in mRNA that
specify a particular amino acid to be incorporated into a
protein (366)
codon: grupo de tres bases de nucle6tidos en el RNA
mensajero que especifican la incorporaciéon de un ami-
nodacido en particular en una proteina

coelom: body cavity lined with mesoderm (738)
celoma: cavidad corporal revestida de mesodermo

coevolution: process by which two species evolve in

response to changes in each other over time (551)
coevolucién: proceso por el cual dos especies evolu-
cionan en respuesta a cambios mutuos en el transcurso
del tiempo

cohesion: attraction between molecules of the same
substance (41)
cohesion: atraccion entre moléculas de la misma sustancia

collenchyma: in plants, type of ground tissue that has

strong, flexible cell walls; helps support larger plants (667)
colénquima: en las plantas, tipo de tejido fundamental
que tiene paredes celulares fuertes y flexibles; contribuye
a sostener las plantas mds grandes

commensalism: symbiotic relationship in which one
organism benefits and the other is neither helped nor
harmed (104)
comensalismo: relacién simbidtica en la cual un orga-
nismo se beneficia y el otro ni se beneficia ni sufre daino

communication: passing of information from one
organism to another (850)
comunicacion: traspaso de informaciéon desde un orga-
nismo a otro

community: assemblage of different populations that live
together in a defined area (64)
comunidad: conjunto de varias poblaciones que viven
juntas en un drea definida

companion cell: in plants, phloem cell that surrounds sieve
tube elements (666)
célula anexa: en las plantas, célula del floema que rodea a
los vasos cribosos

competitive exclusion principle: principle that states that
no two species can occupy the same niche in the same habi-
tat at the same time (101)
principio de exclusién competitiva: principio que
afirma que dos especies no pueden ocupar el mismo
nicho en el mismo hébitat al mismo tiempo
compound: substance formed by the chemical combina-
tion of two or more elements in definite proportions (36)
compuesto: sustancia formada por la combinacién
quimica de dos o mds elementos en proporciones definidas
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diferentes colores, produciendo la visién a color

coniferous: term used to refer to trees that produce seed-

bearing cones and have thin leaves shaped like needles (114)
coniferas: término utilizado para referirse a los drboles
que producen conos portadores de semillas y que tienen
hojas delgadas con forma de aguja

conjugation: process in which paramecia and some pro-

karyotes exchange genetic information (583, 608)
conjugacion: proceso mediante el cual los paramecios y
algunos procariotas intercambian informacién genética

connective tissue: type of tissue that provides support for
the body and connects its parts (863)
tejido conectivo: tipo de tejido que proporciona sostén
al cuerpo y conecta sus partes

consumer: organism that relies on other organisms for its

energy and food supply; also called a heterotroph (71)
consumidor: organismo que depende de otros organis-
mos para obtener su energia y su provisiéon de alimentos;
también llamado heterétrofo

control group: group in an experiment that is exposed to
the same conditions as the experimental group except for
one independent variable (7)
grupo de control: en un experimento, grupo que esta
expuesto a las mismas condiciones que el grupo experi-
mental, excepto por una variable independiente

controlled experiment: experiment in which only one
variable is changed (7)
experimento controlado: experimento en el cual s6lo se
cambia una variable

convergent evolution: process by which unrelated organ-
isms independently evolve similarities when adapting to
similar environments (551)
evolucion convergente: proceso mediante el cual orga-
nismos no relacionados evolucionan independientemente
hacia caracteres similares cuando se adaptan a ambientes
parecidos

cork cambium: meristematic tissue that produces the outer

covering of stems during secondary growth of a plant (677)
cambium suberoso: tejido del meristemo que produce
la cubierta exterior de los tallos durante el crecimiento
secundario de una planta

cornea: tough transparent layer of the eye through which
light enters (912)
cérnea: membrana dura y transparente del ojo a través
de la cual entra la luz

corpus luteum: name given to a follicle after ovulation
because of its yellow color (993)
cuerpo lateo: nombre dado a un foliculo después de la
ovulacién debido a su color amarillo



cortex: in plants, region of ground tissue just inside the

root through which water and minerals move (670)
corteza radicular: en las plantas, region de tejido
fundamental situada en el interior de la raiz a través de la
cual pasan el agua y los minerales

corticosteroid: steroid hormone produced by the adrenal
cortex (983)
corticosteroide o corticoide: hormona esteroidica pro-
ducida por la corteza de las gldndulas adrenales

cotyledon: first leaf or first pair of leaves produced by the
embryo of a seed plant (652)
cotiledén: primera hoja o primer par de hojas produci-
das por el embrién de una planta faner6gama

courtship: type of behavior in which an animal sends out
stimuli in order to attract a member of the opposite sex (848)
cortejo: tipo de comportamiento en el cual un ani-
mal emite estimulos para atraer a un miembro del sexo
opuesto

covalent bond: type of bond between atoms in which the
electrons are shared (37)
enlace covalente: tipo de enlace entre dtomos en el cual
se comparten los electrones

crossing-over: process in which homologous chromo-
somes exchange portions of their chromatids during
meiosis (324)
entrecruzamiento: proceso por el cual los cromoso-
mas homologos intercambian partes de sus cromatidas
durante la meiosis

cyclin: one of a family of proteins that regulates the cell
cycle in eukaryotic cells (286)
ciclina: un componente de la familia de proteinas que
regulan el ciclo celular de las células eucariotas

cytokinesis: division of the cytoplasm to form two separate
daughter cells (282)
citocinesis: division del citoplasma para formar dos
células hijas separadas

cytokinin: plant hormone produced in growing roots and
in developing fruits and seeds (710)
citoquinina: hormona vegetal que se genera en las raices
en crecimiento y en los frutos y semillas en desarrollo

cytoplasm: fluid portion of the cell outside the nucleus (196)
citoplasma: parte fluida de la célula externa al nicleo

cytoskeleton: network of protein filaments in a eukaryotic
cell that gives the cell its shape and internal organization
and is involved in movement (199)
citoesqueleto: en una célula eucariota, red de filamentos
proteinicos que otorga a la célula su forma y su orga-
nizacién interna y participa en el movimiento

D

data: evidence; information gathered from observations (8)
datos: evidencia; informacién reunida a partir de
observaciones

deciduous: term used to refer to a type of tree that sheds its

leaves during a particular season each year (112)
caduco: término utilizado para referirse a un tipo de
arbol que pierde sus hojas cada ano durante una estacién
en particular

decomposer: organism that breaks down and obtains
energy from dead organic matter (71)
descomponedor: organismo que descompone y obtiene
energfa de la materia organica muerta

deforestation: destruction of forests (159)
deforestaciéon: destruccién de los bosques

demographic transition: change in a population from

high birth and death rates to low birth and death rates (144)
transiciéon demografica: en una poblacién, cambio de
indices de nacimiento y mortalidad altos a indices de
nacimiento y mortalidad bajos

demography: scientific study of human populations (143)
demografia: estudio cientifico de las poblaciones
humanas

dendrite: extension of the cell body of a neuron that car-
ries impulses from the environment or from other neurons
toward the cell body (897)
dendrita: prolongacién del cuerpo celular de una neu-
rona que transporta impulsos desde el medio ambiente o
desde otras neuronas hacia el cuerpo celular

denitrification: process by which bacteria convert nitrates
into nitrogen gas (84)
desnitrificacion: proceso por el cual las bacterias del
suelo convierten los nitratos en gas nitrégeno

density-dependent limiting factor: limiting factor that
depends on population density (138)
factor limitante dependiente de la densidad: factor limi-
tante que depende de la densidad de la poblaciéon

density-independent limiting factor: limiting factor that
affects all populations in similar ways, regardless of the
population density (140)
factor limitante independiente de la densidad: factor
limitante que afecta a todas las poblaciones de manera
similar, sin importar la densidad de la poblacién

deoxyribonucleic acid (DNA): genetic material that organ-
isms inherit from their parents (18)
acido desoxirribonucleico (ADN): material genético que
los organismos heredan de sus padres

dependent variable: variable that is observed and that
changes in response to the independent variable; also called
the responding variable (7)
variable dependiente: variable que esta siendo obser-
vada y cambia en respuesta a la variable independiente;
también llamada variable de respuesta
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derived character: trait that appears in recent parts of a

lineage, but not in its older members (518)
caracter derivado: rasgo que aparece en los descendien-
tes recientes de un linaje, pero no en sus miembros mds
viejos

dermis: layer of skin found beneath the epidermis (937)
dermis: capa de la piel situada debajo de la epidermis

desertification: lower land productivity caused by over-
farming, overgrazing, seasonal drought, and climate change
(159)
desertificacién: disminucién de la productividad de la
tierra debido al cultivo y al pastoreo excesivo, a la sequia
estacional y al cambio climdtico

detritivore: organism that feeds on plant and animal
remains and other dead matter (71)
detritivoro: organismo que se alimenta de restos ani-
males y vegetales y demds materia orgdnica muerta

deuterostome: group of animals in which the blastopore
becomes an anus, and the mouth is formed from the second
opening that develops (739)
deuteréstomos: grupo de animales en los cuales el blas-
toporo se convierte en ano y la boca se forma a partir del
desarrollo de una segunda abertura

diaphragm: large flat muscle at the bottom of the chest
cavity that helps with breathing (967)
diafragma: musculo plano y grande ubicado en la parte
inferior de la cavidad toracica que participa en la respiracion

dicot: angiosperm with two seed leaves in its ovary (652)
dicotiled6nea: angiosperma con dos cotiledones (hojas
embrionarias) en su ovario

differentiation: process in which cells become specialized
in structure and function (293, 381)
diferenciacion: proceso en el cual las células se especiali-
zan en estructura y funcién

diffusion: process by which particles tend to move from
an area where they are more concentrated to an area where
they are less concentrated (208)
difusion: proceso por el cual las particulas tienden a
desplazarse desde un drea donde estdn mds concentradas
hacia un drea donde estdn menos concentradas

digestive tract: tube that begins at the mouth and ends at
the anus (784)
tracto digestivo: tubo que comienza en la boca y termina
en el ano

diploid: term used to refer to a cell that contains two sets
of homologous chromosomes (323)
diploide: término utilizado para referirse a una célula
que contiene dos series de cromosomas homdlogos
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the curve (489)
seleccion direccional: forma de seleccién natural en
la cual los individuos que se hallan en un extremo de la
curva de distribucion poseen una mayor capacidad de
adaptacion que los individuos que se hallan en el centro o
en el otro extremo de la curva

disruptive selection: natural selection in which individuals

at the upper and lower ends of the curve have higher fitness

than individuals near the middle of the curve (489)
seleccion disruptiva: forma de seleccidon natural en la
cual los individuos que se hallan en los extremos superior
e inferior de la curva poseen una mayor capacidad de
adaptacion que los individuos que se hallan cerca del
centro de la curva

DNA fingerprinting: tool used by biologists that analyzes
an individual’s unique collection of DNA restriction frag-
ments; used to determine whether two samples of genetic
material are from the same person (433)
prueba de ADN: herramienta utilizada por los biélogos
mediante la cual se analiza el conjunto de los fragmen-
tos de restriccién de ADN exclusivo de cada individuo;
utilizada para determinar si dos muestras de material
genético pertenecen a la misma persona; también llamada
huella genética o analisis de ADN

DNA microarray: glass slide or silicon chip that carries
thousands of different kinds of single-stranded DNA frag-
ments arranged in a grid. A DNA microarray is used to
detect and measure the expression of thousands of genes at
one time (432)
chip de ADN: superficie de vidrio o chip de silicona que
contiene miles de diferentes tipos de fragmentos de ADN
de una sola cadena dispuestos en una cuadricula. Un chip
de ADN se utiliza para detectar y medir la expresion de
miles de genes a la vez

DNA polymerase: principle enzyme involved in DNA
replication (351)
ADN polimerasa: enzima fundamental involucrada en la
replicacion del ADN

domain: larger, more inclusive taxonomic category than a
kingdom (525)
dominio: categoria taxonémica mds amplia e inclusiva
que un reino

dopamine: neurotransmitter that is associated with the
brain’s pleasure and reward centers (904)
dopamina: neurotransmisor que esta asociado con los
centros de placer y de recompensa del cerebro

dormancy: period of time during which a plant embryo is
alive but not growing (706)
latencia: periodo de tiempo durante el cual un embrién
vegetal estd vivo pero no crece



double fertilization: process of fertilization in angio-
sperms in which the first event produces the zygote, and the
second, the endosperm within the seed (700)
doble fertilizacién: proceso de fecundacién de las
angiospermas en el cual se produce, en el primer suceso
el cigoto y en el segundo, el endospermo dentro de la
semilla

ecological footprint: total amount of functioning ecosystem

needed both to provide the resources a human population

uses and to absorb the wastes that population generates (173)
huella ecolégica: cantidad total de ecosistema en
funcionamiento necesaria para proporcionar los recursos
que utiliza una poblacién humana y para absorber los
residuos que genera esa poblacion

ecological hot spot: small geographic area where signifi-
cant numbers of habitats and species are in immediate
danger of extinction (171)
zona de conflicto ecoldgico: drea geografica pequenia
donde cantidades importantes de hébitats y especies se
hallan en peligro de extincién inmediato

ecological pyramid: illustration of the relative amounts of
energy or matter contained within each trophic level in a
given food chain or food web (77)
piramide ecolégica: ilustracién de las cantidades relati-
vas de energia o materia contenidas dentro de cada nivel
trofico en una cadena o red alimenticia dada

ecological succession: series of gradual changes that occur
in a community following a disturbance (106)
sucesion ecoldgica: serie de cambios graduales que ocur-
ren en una comunidad después de una alteracién

ecology: scientific study of interactions among organisms

and between organisms and their environment (65)
ecologia: estudio cientifico de las interacciones entre
organismos y entre los organismos y su medio ambiente

ecosystem: all the organisms that live in a place, together
with their nonliving environment (65)
ecosistema: todos los organismos que viven en un lugar,
junto con su medio ambiente inanimado

ecosystem diversity: variety of habitats, communities, and
ecological processes in the biosphere (166)
diversidad de ecosistemas: variedad de habitats, comu-
nidades y procesos ecoldgicos que existen en la bidsfera

ectoderm: outermost germ layer; produces sense organs,
nerves, and outer layer of skin (738)
ectodermo: capa embrionaria mds externa; desarrolla
6rganos sensoriales, nervios y la capa exterior de la piel

ectotherm: animal whose body temperature is determined
by the temperature of its environment (829)
animal de sangre fria: animal cuya temperatura corporal
estd determinada por la temperatura de su medio ambiente

electron: negatively charged particle; located in the space
surrounding the nucleus (34)
electron: particula con carga negativa; ubicada en el
espacio que rodea al nucleo

electron transport chain: series of electron carrier proteins
that shuttle high-energy electrons during ATP-generating
reactions (236)
cadena de transporte de electrones: serie de proteinas
transportadoras que llevan electrones de alta energia,
durante las reacciones generadoras de ATP

element: pure substance that consists entirely of one type
of atom (35)
elemento: sustancia pura que consiste integramente en
un tipo de dtomo

embryo: developing stage of a multicellular organism (292)
embrion: una de las etapas de desarrollo de un orga-
nismo multicelular

embryo sac: female gametophyte within the ovule of a
flowering plant (699)
saco embrionario: gametofito femenino dentro del
6vulo de una planta que produce flores

emerging disease: disease that appears in the population
for the first time, or an old disease that suddenly becomes
harder to control (590)
enfermedad emergente: enfermedad que aparece en una
poblacién por primera vez o una enfermedad antigua que
de pronto se vuelve mas dificil de controlar

emigration: movement of individuals out of an area (132)
emigracion: desplazamiento de individuos fuera de un
area

endocrine gland: gland that releases its secretions (hor-

mones) directly into the blood, which transports the secre-

tions to other areas of the body (828, 979)
glandula endocrina: glandula que vierte sus secreciones
(hormonas) directamente en la sangre, para ser trans-
portadas a otras dreas del cuerpo

endoderm: innermost germ layer; develops into the linings of

the digestive tract and much of the respiratory system (738)
endodermo: capa embrionaria mds interna, a partir de la
cual se desarrollan los revestimientos del tracto digestivo
y gran parte del sistema respiratorio

endodermis: in plants, layer of ground tissue that com-
pletely encloses the vascular cylinder (670)
endodermis: en las plantas, un capa de tejido fundamen-
tal que envuelve completamente al cilindro vascular

endoplasmic reticulum: internal membrane system found
in eukaryotic cells; place where lipid components of the cell
membrane are assembled (200)
reticulo endoplasmatico: sistema de membranas inter-
nas de las células eucariotas; lugar donde se reinen los
componentes lipidicos de la membrana celular

endoskeleton: internal skeleton; structural support system
within the body of an animal (815)
endoesqueleto: esqueleto interno; sistema estructural de
sostén dentro del cuerpo de un animal
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endosperm: food-rich tissue that nourishes a seedling as it
grows (700)
endospermo: tejido nutritivo que alimenta a una plan-
tula a medida que crece

endospore: structure produced by prokaryotes in unfavor-
able conditions; a thick internal wall that encloses the DNA
and a portion of the cytoplasm (583)
endospora: estructura producida por los procariotas en
condiciones desfavorables; una gruesa pared interna que
encierra al ADN y a una parte del citoplasma

endosymbiotic theory: theory that proposes that eukary-
otic cells formed from a symbiotic relationship among
several different prokaryotic cells (556)
teoria endosimbidtica: teoria que propone que las
células eucariotas se formaron a partir de una relacién
simbidtica entre varias células procariotas distintas

endotherm: animal whose body temperature is regulated,

at least in part, using heat generated within its body (829)
endotermo: animal cuya temperatura corporal se regula,
al menos en parte, utilizando el calor generado dentro de
su cuerpo

enzyme: protein catalyst that speeds up the rate of specific
biological reactions (52)
enzima: proteina catalizadora que acelera la velocidad de
reacciones bioldgicas especificas

epidermis: in plants, single layer of cells that makes up
dermal tissue (665); in humans, the outer layer of the skin
(936)
epidermis: en las plantas, Gnica capa de células que
forma el tejido dérmico; en los seres humanos, la capa
exterior de la piel

epididymis: organ in the male reproductive system in
which sperm mature and are stored (989)
epididimo: drgano del sistema reproductor masculino
en el cual el esperma madura y se almacena

epinephrine: hormone released by the adrenal glands that

increases heart rate and blood pressure and prepares the body

for intense physical activity; also called adrenaline (983)
epinefrina: hormona liberada por las gldndulas adre-
nales que aumenta la frecuencia cardiaca y la presiéon
sanguinea y prepara al cuerpo para una actividad fisica
intensa; también llamada adrenalina

epithelial tissue: type of tissue that lines the interior and
exterior body surfaces (863)
tejido epitelial: tipo de tejido que reviste el interior y el
exterior de las superficies del cuerpo
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dividida en dos o mas periodos

esophagus: tube connecting the mouth to the stomach
(877)
esdfago: tubo que conecta la boca con el estomago

estuary: kind of wetland formed where a river meets the
ocean (119)
estuario: tipo de humedal que se forma donde un rio se
une al océano

ethylene: plant hormone that stimulates fruits to ripen
(711)
etileno: hormona vegetal que estimula la maduracién de
los frutos

Eukarya: domain consisting of all organisms that have a

nucleus; includes protists, plants, fungi, and animals (526)
Eukarya (eucariontes): dominio compuesto por todos
los organismos que tienen un nucleo; incluye a los protis-
tas, las plantas, los hongos y los animales

eukaryote: organism whose cells contain a nucleus (193)
eucariota: organismo cuyas células contienen un ntcleo

evolution: change over time; the process by which modern

organisms have descended from ancient organisms (450)
evolucion: cambio en el transcurso del tiempos; el pro-
ceso por el cual los organismos actuales se derivaron de
los organismos antiguos

excretion: process by which metabolic wastes are elimi-
nated from the body (794, 882)
excrecion: proceso por el cual se eliminan del cuerpo los
residuos metabdlicos

exocrine gland: gland that releases its secretions, through
tubelike structures called ducts, directly into an organ or
out of the body (979)
glandula exocrina: glandula que vierte sus secreciones
directamente a un érgano o al exterior del cuerpo a través
de estructuras tubulares denominadas conductos

exon: expressed sequence of DNA; codes for a protein (365)
exon: secuencia expresada de ADN; codifica una porcién
especifica de una proteina

exoskeleton: external skeleton; tough external covering
that protects and supports the body of many invertebrates
(815)
exoesqueleto: esqueleto externo; cubierta externa dura
que protege y sostiene el cuerpo de muchos invertebrados

exponential growth: growth pattern in which the individ-

uals in a population reproduce at a constant rate (132)
crecimiento exponencial: patrén de crecimiento en el
cual los individuos de una poblacién se reproducen a una
tasa constante



extinct: term used to refer to a species that has died out
and has no living members (538)
extinto: término utilizado para referirse a una especie
que ha desaparecido y de la que ninguno de sus miem-
bros esta vivo

extracellular digestion: type of digestion in which food is
broken down outside the cells in a digestive system and then
absorbed (784)
digestion extracelular: tipo de digestién en la cual el
alimento es degradado fuera de las células dentro de un
sistema digestivo y luego se absorbe

F

facilitated diffusion: process of diffusion in which mol-
ecules pass across the membrane through cell membrane
channels (209)
difusidn facilitada: proceso de difusion en el cual las
moléculas atraviesan la membrana a través de los canales
de la membrana celular

family: in classification, group of similar genera (513)
familia: en la clasificacion, grupo de géneros similares

fat: lipid; made up of fatty acids and glycerol; type of nutri-
ent that protects body organs, insulates the body, and stores
energy (870)
grasa: lipido; compuesto de dcidos grasos y glicerina;
tipo de nutriente que protege a los érganos del cuerpo,
actia como aislante térmico y almacena energia

feedback inhibition: process in which a stimulus produces
a response that opposes the original stimulus; also called
negative feedback (732, 865)
inhibicién de la retroalimentaciéon: proceso en el cual
un estimulo produce una respuesta que se opone al
estimulo original; también llamada retroalimentacién
negativa

fermentation: process by which cells release energy in the
absence of oxygen (262)
fermentacion: proceso por el cual las células liberan
energia en ausencia de oxigeno

fertilization: process in sexual reproduction in which male

and female reproductive cells join to form a new cell (309)
fecundacion: proceso de la reproduccién sexual en el
cual las células reproductoras masculinas y femeninas se
unen para formar una célula nueva

fetus: a human embryo after eight weeks of development
(998)
feto: un embrién humano después de ocho semanas de
desarrollo

fever: increased body temperature that occurs in response
to infection (1015)
fiebre: temperatura corporal elevada que se produce
como respuesta a una infeccién

filtration: process of passing a liquid or gas through a filter
to remove wastes (884)
filtracion: proceso de hacer pasar un liquido o un gas a
través de un filtro para quitar los residuos

fitness: how well an organism can survive and reproduce in
its environment (461)
aptitud: capacidad de un organismo para sobrevivir y
reproducirse en su medio ambiente

flagellum (pl. flagella): structure used by protists for move-

ment; produces movement in a wavelike motion (607)
flagelo: estructura utilizada por los protistas para des-
plazarse; produce un desplazamiento con un movimiento
semejante al de una onda

food chain: series of steps in an ecosystem in which orga-

nisms transfer energy by eating and being eaten (73)
cadena alimenticia: serie de pasos en un ecosistema, en
que los organismos transfieren energia al alimentarse y al
servir de alimento

food vacuole: small cavity in the cytoplasm of a protist that
temporarily stores food (612)
vacuola alimenticia: pequefia cavidad situada en el
citoplasma de los protistas que almacena alimentos por
algdn tiempo
food web: network of complex interactions formed by the
feeding relationships among the various organisms in an
ecosystem (74)
red alimenticia: red de interacciones complejas con-
stituida por las relaciones alimenticias entre los varios
organismos de un ecosistema

forensics: scientific study of crime scene evidence (433)
ciencias forenses: estudio cientifico de las pruebas en la
escena del crimen

fossil: preserved remains or traces of ancient organisms
(452)
fosil: restos conservados o vestigios de organismos
antiguos

founder effect: change in allele frequencies as a result of

the migration of a small subgroup of a population (490)
efecto fundador: cambio en las frecuencias alélicas como
consecuencia de la migracién de un subgrupo pequeno
de una poblacién

frameshift mutation: mutation that shifts the “reading
frame” of the genetic message by inserting or deleting a
nucleotide (373)
mutacion de corrimiento de estructura: mutaciéon que
cambia el “marco de lectura” del mensaje genético inser-
tando o eliminando un nucleétido

fruit: structure in angiosperms that contains one or more
matured ovaries (651)
fruto: estructura de las Angiospermas que contiene uno
0 mads ovarios maduros

fruiting body: reproductive structure of a fungus that
grows from the mycelium (619)
cuerpo fructifero: estructura reproductora de los hongos
que se desarrolla a partir del micelio
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G

gamete: sex cell (312)
gameto: célula sexual

gametophyte: gamete-producing plant; multicellular hap-
loid phase of a plant life cycle (637)
gametofito: planta que produce gametos; fase haploide
multicelular del ciclo vital de una planta
ganglion (pl. ganglia): group of interneurons (810)
ganglio nervioso: grupo de interneuronas
gastrovascular cavity: digestive chamber with a single
opening (784)
cavidad gastrovascular: cdmara digestiva con una sola
apertura

gastrulation: process of cell migration that results in the
formation of the three cell layers—the ectoderm, the meso-
derm, and the endoderm (997)
gastrulaciéon: proceso de migracién celular que da por
resultado la formacién de las tres capas celulares—el
ectodermo, el mesodermo y el endodermo

gel electrophoresis: procedure used to separate and
analyze DNA fragments by placing a mixture of DNA frag-
ments at one end of a porous gel and applying an electrical
voltage to the gel (404)
electroforesis en gel: procedimiento utilizado para sepa-
rar y analizar fragmentos de ADN colocando una mezcla
de fragmentos de ADN en un extremo de un gel poroso y
aplicando al gel un voltaje eléctrico

gene: sequence of DNA that codes for a protein and thus
determines a trait; factor that is passed from parent to
offspring (310)
gen: secuencia de ADN que contiene el c6digo de una
proteina y por lo tanto determina un rasgo; factor que se
transmite de un progenitor a su descendencia

gene expression: process by which a gene produces its

product and the product carries out its function (370)
expresion génica: proceso por el cual un gen produce su
producto y el producto lleva a cabo su funcién

gene pool: all the genes, including all the different alleles
for each gene, that are present in a population at any one
time (483)
caudal de genes: todos los genes, incluidos todos los
alelos diferentes para cada gen, que estdn presentes en
una poblacién en un momento dado
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terapia genética o génica: proceso en el cual se cam-

bia un gen para tratar una enfermedad o una afeccién
médica. Se reemplaza un gen ausente o defectuoso con un
gen de funcionamiento normal.

genetic code: collection of codons of mRNA, each of which
directs the incorporation of a particular amino acid into a
protein during protein synthesis (366)
codigo genético: conjunto de codones del ARN men-
sajero, cada uno de los cuales dirige la incorporacién de
un aminodcido en particular a una proteina durante la
sintesis proteica

genetic diversity: sum total of all the different forms of
genetic information carried by a particular species, or by all
organisms on Earth (166)
diversidad genética: suma de todas las distintas formas
de informacién genética portadas por una especie en
particular, o por todos los organismos de la Tierra

genetic drift: random change in allele frequency caused by
a series of chance occurrences that cause an allele to become
more or less common in a population (490)
tendencia genética: alteracion al azar de la frecuencia
alélica causada por una serie de acontecimientos alea-
torios que hacen que un alelo se vuelva més o menos
comun en una poblacién

genetic equilibrium: situation in which allele frequencies
in a population remain the same (491)
equilibrio genético: situacién en la cual las frecuencias
alélicas de una poblacioén se mantienen iguales

genetic marker: alleles that produce detectable phenotypic
differences useful in genetic analysis (425)
marcador genético: alelos que producen diferencias
fenotipicas detectables, ttiles en el andlisis genético

genetics: scientific study of heredity (308)
genética: estudio cientifico de la herencia

genome: entire set of genetic information that an organism
carries in its DNA (392)
genoma: todo el conjunto de informacién genética que
un organismo transporta en su ADN

genomics: study of whole genomes, including genes and
their functions (407)
genomica: estudio integral de los genomas, incluyendo
los genes y sus funciones

genotype: genetic makeup of an organism (315)
genotipo: composicion genética de un organismo

genus: group of closely related species; the first part of the
scientific name in binomial nomenclature (512)
género: grupo de especies relacionadas estrechamente; la
primera parte del nombre cientifico en la nomenclatura
binaria



geographic isolation: form of reproductive isolation in
which two populations are separated by geographic barriers
such as rivers, mountains, or bodies of water, leading to the
formation of two separate subspecies (495)
aislamiento geografico: forma de aislamiento reproduc-
tivo en el cual dos poblaciones estdn separadas por bar-
reras geograficas como rios, montafias o masas de agua,
dando lugar a la formacién de dos subespecies distintas

geologic time scale: timeline used to represent Earth’s his-
tory (542)
escala de tiempo geolégico: linea cronoldgica utilizada
para representar la historia de la Tierra

germ theory of disease: idea that infectious diseases are
caused by microorganisms (1010)
teoria microbiana de la enfermedad: idea de que las
enfermedades infecciosas son causadas por microorganismos

germination: resumption of growth of the plant embryo
following dormancy (706)
germinacion: reanudacion del crecimiento del embrién
de la planta después de la latencia

giberellin: plant hormone that stimulates growth and may
cause dramatic increases in size (711)
giberelina: hormona de las plantas que estimula el creci-
miento y puede causar aumentos significativos de tamafo

gill: feathery structure specialized for the exchange of gases
with water (788)
branquia: estructura tegumentaria especializada en el
intercambio de los gases con el agua

global warming: increase in the average temperatures on
Earth (177)
calentamiento global: aumento del promedio de tem-
peratura en la Tierra

glomerulus: small network of capillaries encased in the
upper end of the nephron; where filtration of the blood
takes place (884)
glomérulo: pequena red de capilares encerrados en el
extremo superior del nefrén; donde tiene lugar la fil-
tracién de la sangre

glycolysis: first set of reactions in cellular respiration in
which a molecule of glucose is broken into two molecules of
pyruvic acid (254)
glicolisis: primer conjunto de reacciones en la respi-
racién celular, en las cuales una molécula de glucosa se
descompone en dos moléculas de 4dcido piravico

Golgi apparatus: organelle in cells that modifies, sorts, and
packages proteins and other materials from the endoplas-
mic reticulum for storage in the cell or release outside the
cell (201)
aparato de Golgi: organulo de las células que modifica,
clasifica y agrupa las proteinas y otras sustancias proveni-
entes del reticulo endoplasmético para almacenarlas en la
célula o enviarlas fuera de la célula

gradualism: the evolution of a species by gradual accumu-
lation of small genetic changes over long periods of time
(549)
gradualismo: evolucién de una especie por la acumu-
lacién gradual de pequefios cambios genéticos ocurridos
en el transcurso de largos periodos de tiempo

grafting: method of propagation used to reproduce seed-
less plants and varieties of woody plants that cannot be
propagated from cuttings (703)
injerto: método de propagacién utilizado para repro-
ducir plantas sin semillas y algunas variedades de plantas
lefiosas que no pueden propagarse a partir de esquejes

gravitropism: response of a plant to the force of gravity
(712)
geotropismo: respuesta de una planta a la fuerza de la
gravedad

green revolution: development of highly productive

crop strains and use of modern agriculture techniques to

increase yields of food crops (717)
revolucion verde: el desarrollo de variedades de cultivos
altamente productivos y el uso de técnicas agricolas mo-
dernas para aumentar el rendimiento de los cultivos

greenhouse effect: process in which certain gases (carbon
dioxide, methane, and water vapor) trap sunlight energy in
Earth’s atmosphere as heat (97)
efecto invernadero: proceso mediante el cual ciertos
gases (didxido de carbono, metano y vapor de agua)
atrapan la energia de la luz solar en la atmdsfera terrestre
en forma de calor

growth factor: one of a group of external regulatory pro-

teins that stimulate the growth and division of cells (287)
factor de crecimiento: una de las proteinas del grupo de
proteinas reguladoras externas que estimulan el creci-
miento y la divisién de las células

guard cell: specialized cell in the epidermis of plants that
controls the opening and closing of stomata (682)
célula de guarda (o célula oclusiva): célula especializada
de la epidermis vegetal que controla la apertura y el cierre
de los estomas

gullet: indentation in one side of a ciliate that allows food
to enter the cell (612)
citofaringe: hendidura a un costado de un ciliado que
permite que los alimentos entren a la célula

gymnosperm: group of seed plants that bear their seeds
directly on the scales of cones (646)
Gimnospermas: grupo de plantas faner6gamas que
tienen sus semillas directamente sobre las escamas de
los conos

H

habitat: area where an organism lives, including the biotic
and abiotic factors that affect it (99)
habitat: drea donde vive un organismo, incluidos los
factores bidticos y abidticos que lo afectan
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habitat fragmentation: splitting of ecosystems into
pieces (168)
fragmentacion del habitat: la ruptura, o separacién en
partes, de los ecosistemas

habituation: type of learning in which an animal decreases
or stops its response to a repetitive stimulus that neither
rewards nor harms the animal (842)
habituacion: tipo de aprendizaje en el cual un animal
disminuye o cancela su respuesta ante un estimulo
repetido que no recompensa ni castiga al animal

hair follicle: tubelike pockets of epidermal cells that extend
into the dermis; cells at the base of hair follicles produce
hair (937)
foliculo piloso: sacos tubulares de las células epidérmicas
que se prolongan hacia el interior de la dermis; las células
situadas en la base de los foliculos pilosos, producen pelo

half life: length of time required for half of the radioactive
atoms in a sample to decay (540)
vida media: periodo de tiempo requerido para que se
desintegre la mitad de los dtomos radiactivos de una
muestra

haploid: term used to refer to a cell that contains only a
single set of genes (323)
haploide: tipo de célula que posee un solo juego de
cromosomas

Hardy-Weinberg principle: principle that states that allele

frequencies in a population remain constant unless one or

more factors cause those frequencies to change (491)
principio de Hardy-Weinberg: el principio que afirma
que las frecuencias alélicas de una poblacién permanecen
constantes a menos que uno o mas factores ocasionen
que esas frecuencias cambien

Haversian canal: one of a network of tubes running
through compact bone that contains blood vessels and
nerves (924)
conducto de Havers: uno de los tubos de una red que
recorre longitudinalmente el hueso compacto y contiene
Vasos sanguineos y nervios

heart: hollow muscular organ that pumps blood through-
out the body (791)
corazén: 6rgano muscular hueco que bombea la sangre a
todo el cuerpo

heartwood: in a woody stem, the older xylem near the

center of the stem that no longer conducts water (678)
duramen: en un tallo lefioso, el xilema mads viejo situado
cerca del centro del tallo que ya no conduce agua

G-16 Glossary

tiene hierro, fija el oxigeno y lo transporta al organismo

herbaceous plant: type of plant that has smooth and non-
woody stems; includes dandelions, zinnias, petunias, and
sunflowers (653)
planta herbacea: tipo de planta que tiene tallos blandos
y no lenosos; incluye dientes de leén, cinias, petunias y
girasoles

herbivore: organism that obtains energy by eating only
plants (71)
herbivoro: organismo que obtiene energia alimentdn-
dose solo de plantas

herbivory: interaction in which one animal (the herbivore)
feeds on producers (such as plants) (102)
herbivorismo: interaccion en la cual un animal (el her-
bivoro) se alimenta de productores (como las plantas)

heterotroph: organism that obtains food by consuming

other living things; also called a consumer (71, 228)
heterétrofo: organismo que obtiene su alimento con-
sumiendo otros seres vivos; también llamado consumidor

heterozygous: having two different alleles for a particular
gene (314)
heterocigota: que tiene dos alelos diferentes para un gen
dado

histamine: chemical released by mast cells that increases
the flow of blood and fluids to the infected area during an
inflammatory response (1014)
histamina: sustancia quimica liberada por los mastocitos
que aumenta el flujo de la sangre y los fluidos hacia el
drea infectada durante una respuesta inflamatoria

homeobox gene: The homeobox is a DNA sequence of
approximately 130 base pairs, found in many homeotic
genes that regulate development. Genes containing this
sequence are known as homeobox genes, and they code for
transcription factors, proteins that bind to DNA, and they
also regulate the expression of other genes. (382)
gen homeobox: el homeobox es una secuencia de ADN
de aproximadamente 130 pares de bases, presente en
muchos genes homedticos que regulan el desarrollo. Los
genes que contienen esta secuencia se denominan genes
homeobox y codifican los factores de transcripcion, las
proteinas que se adhieren al ADN y regulan la expresion
de otros genes

homeostasis: relatively constant internal physical and

chemical conditions that organisms maintain (19, 214, 865)
homeostasis: las condiciones internas, quimicas y fisicas,
que los organismos mantienen relativamente constantes



homeotic gene: a class of regulatory genes that determine
the identity of body parts and regions in an animal embryo.
Mutations in these genes can transform one body part into
another (382)
gen homedtico: tipo de genes reguladores que determi-
nan la identidad de las partes y regiones del cuerpo en un
embrién animal. Las mutaciones de estos genes pueden
transformar una parte del cuerpo en otra

hominine: hominoid lineage that led to humans (767)
hominino: linaje hominoide que dio lugar a los seres
humanos

hominoid: group of anthropoids that includes gibbons,

orangutans, gorillas, chimpanzees, and humans (767)
hominido: grupo de antropoides que incluye a los
gibones, orangutanes, gorilas, chimpacés y seres humanos

homologous: term used to refer to chromosomes in which
one set comes from the male parent and one set comes from
the female parent (323)
homologos: término utilizado para referirse a los cro-
mosomas en los que un juego proviene del progenitor
masculino y un juego proviene del progenitor femenino

homologous structures: structures that are similar in dif-
ferent species of common ancestry (468)
estructuras homologas: estructuras que son similares en
distintas especies que tienen un ancestro comun

homozygous: having two identical alleles for a particular
gene (314)
homocigota: que tiene dos alelos idénticos para un gen
dado

hormone: chemical produced in one part of an organism

that affects another part of the same organism (708, 978)
hormona: sustancia quimica producida en una parte
de un organismo que afecta a otra parte del mismo
organismo

Hox gene: a group of homeotic genes clustered together
that determine the head to tail identity of body parts in ani-
mals. All hox genes contain the homeobox DNA sequence.
(382)
gen Hox: grupo de genes homedticos agrupados en un
conjunto que determinan la identidad posicional de las
partes del cuerpo de los animales. Todos los genes Hox
contienen la secuencia de ADN homeobox

humoral immunity: immunity against antigens in body
fluids, such as blood and lymph (1016)
inmunidad humoral: inmunidad contra los antigenos
presentes en los fluidos corporales, como la sangre y la linfa

humus: material formed from decaying leaves and other
organic matter (114)
humus: material formado a partir de hojas en descom-
posicién y otros materiales orgdnicos
hybrid: offspring of crosses between parents with different
traits (309)
hibrido: descendencia del cruce entre progenitores que
tienen rasgos diferentes

hybridization: breeding technique that involves crossing
dissimilar individuals to bring together the best traits of
both organisms (419)
hibridacion: técnica de cria que consiste en cruzar indi-
viduos diferentes para reunir los mejores rasgos de ambos
organismos

hydrogen bond: weak attraction between a hydrogen atom
and another atom (41)
enlace de hidrégeno: atraccién débil entre un dtomo de
hidrégeno y otro dtomo

hydrostatic skeleton: skeleton made of fluid-filled body
segments that work with muscles to allow the animal to
move (814)
esqueleto hidrostético: esqueleto constituido por seg-
mentos corporales llenos de fluido que trabajan con los
musculos para permitir el movimiento del animal

hypertonic: when comparing two solutions, the solution

with the greater concentration of solutes (210)
hiperténica: al comparar dos soluciones, la solucién que
tiene la mayor concentracién de solutos

hypha (pl. hyphae): one of many long, slender filaments
that makes up the body of a fungus (619)
hifa: uno de muchos filamentos largos y delgados que
componen el cuerpo de un hongo

hypothalamus: structure of the brain that acts as a control
center for recognition and analysis of hunger, thirst, fatigue,
anger, and body temperature (903)
hipotalamo: estructura del cerebro que funciona como un
centro de control para el reconocimiento y el analisis del
hambre, la sed, la fatiga, el enojo y la temperatura corporal

hypothesis: possible explanation for a set of observations
or possible answer to a scientific question (7)
hipétesis: explicacién posible para un conjunto de
observaciones o respuesta posible a una pregunta
cientifica

hypotonic: when comparing two solutions, the solution
with the lesser concentration of solutes (210)
hipotoénica: al comparar dos soluciones, la solucién que
tiene la menor concentracién de solutos

immigration: movement of individuals into an area occu-
pied by an existing population (132)
inmigracion: desplazamiento de individuos a un drea
ocupada por una poblacion ya existente

immune response: the body’s specific recognition,

response, and memory to a pathogen attack (1016)
respuesta inmune: reconocimiento, respuesta y memoria
especificos que tiene el cuerpo respecto al ataque de un
organismo patégeno

implantation: process in which the blastocyst attaches to
the wall of the uterus (996)
implantacién: proceso en el cual la blastula se adhiere a
la pared del ttero
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imprinting: type of behavior based on early experience;
once imprinting has occurred, the behavior cannot be
changed (844)
impronta: tipo de comportamiento basado en las
primeras experiencias; una vez que ocurre la impronta, el
comportamiento no puede cambiarse

inbreeding: continued breeding of individuals with similar
characteristics to maintain the derived characteristics of a
kind of organism (419)
endogamia: la cria continua de individuos con carac-
teristicas semejantes para mantener las caracteristicas
derivadas de un tipo de organismo

incomplete dominance: situation in which one allele is not
completely dominant over another allele (319)
dominancia incompleta: situacion en la cual un alelo no
es completamente dominante sobre otro alelo

independent assortment: one of Mendel’s principles that

states that genes for different traits can segregate indepen-

dently during the formation of gametes (317)
distribucién independiente: uno de los principios de
Mendel que establece que los genes para rasgos diferen-
tes pueden segregarse independientemente durante la
formacién de los gametos

independent variable: factor in a controlled experiment
that is deliberately changed; also called manipulated
variable (7)
variable independiente: en un experimento controlado,
el factor que se modifica a propdsito; también llamada
variable manipulada

index fossil: distinctive fossil that is used to compare the
relative ages of fossils (540)
fosil guia: f6sil distintivo usado para comparar las
edades relativas de los fésiles

infectious disease: disease caused by a microorganism that
disrupts normal body functions (1010)
enfermedad infecciosa: enfermedad causada por un
microorganismo que altera las funciones normales del
cuerpo

inference: a logical interpretation based on prior knowl-
edge and experience (7)
inferencia: interpretacion légica basada en la experiencia
y en conocimientos previos

inflammatory response: nonspecific defense reaction to

tissue damage caused by injury or infection (1014)
respuesta inflamatoria: reaccién defensiva no especi-
fica al dano causado a los tejidos por una herida o una
infeccion
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experience with the stimuli to which it responds; also called
instinct (841)
comportamiento innato: tipo de comportamiento en
el cual la conducta aparece en forma completamente
funcional la primera vez que se lleva a cabo, aunque
el animal no tenga ninguna experiencia previa con los
estimulos a los que responde; también llamado instinto

insight learning: type of behavior in which an animal
applies something it has already learned to a new situation,
without a period of trial and error; also called reasoning
(843)
aprendizaje por discernimiento: tipo de comporta-
miento en el cual un animal aplica algo que ya ha apre-
ndido a una situacién nueva, sin un periodo de ensayo y
error; también llamado razonamiento

interferon: one of a group of proteins that help cells resist
viral infection (1015)
interfer6n: un tipo de proteina que ayuda a las células a
combatir las infecciones virales

interneuron: type of neuron that processes information

and may relay information to motor neurons (809)
interneurona: tipo de neurona que procesa informacién
y la puede transmitir para estimular las neuronas

interphase: period of the cell cycle between cell divisions (281)
interfase: periodo del ciclo celular entre las divisiones
celulares

intracellular digestion: type of digestion in which food is
digested inside specialized cells that pass nutrients to other
cells by diffusion (784)
digestion intracelular: tipo de digestién en la cual
los alimentos se digieren dentro de células especializa-
das que pasan los nutrientes a otras células mediante
difusién
intron: sequence of DNA that is not involved in coding for
a protein (365)
intrén: secuencia de ADN que no participa en la codifi-
cacién de una proteina

invertebrate: animal that lacks a backbone, or vertebral
column (730)
invertebrado: animal que carece de columna vertebral

ion: atom that has a positive or negative charge (37)
ion: dtomo que tiene una carga positiva o negativa

ionic bond: chemical bond formed when one or more elec-
trons are transferred from one atom to another (37)
enlace idnico: enlace quimico que se forma cuando uno
0 méds electrones se transfieren de un d4tomo a otro
iris: colored part of the eye (912)
iris: parte coloreada del ojo
isotonic: when the concentration of two solutions is the
same (210)
isoténica: cuando la concentracién de dos soluciones es
la misma



isotope: one of several forms of a single element, which
contains the same number of protons but different numbers
of neutrons (35)
is6topo: cada una de las diferentes formas de un tinico
elemento, que contiene la misma cantidad de protones
pero cantidades distintas de neutrones

J

joint: place where one bone attaches to another bone
(816, 926)
articulacién: sitio donde un hueso se une a otro hueso

K

karyotype: micrograph of the complete diploid set of
chromosomes grouped together in pairs, arranged in order
of decreasing size (392)
cariotipo: micrografia de la totalidad del conjunto dip-
loide de cromosomas agrupados en pares, ordenados por
tamano decreciente

keratin: tough fibrous protein found in skin (936)
queratina: proteina fibrosa y resistente que se halla en la
piel

keystone species: single species that is not usually abun-

dant in a community yet exerts strong control on the struc-

ture of a community (103)
especie clave: especie que habitualmente no es abun-
dante en una comunidad y sin embargo ejerce un fuerte
control sobre la estructura de esa comunidad

kidney: an organ of excretion that separates wastes and
excess water from the blood (795)
rifién: drgano excretor que separa los residuos y el
exceso de agua de la sangre

kin selection: theory that states that helping relatives can

improve an individual’s evolutionary fitness because related

individuals share a large proportion of their genes (849)
seleccion de parentesco: teoria que enuncia que ayudar
a los congéneres puede mejorar la aptitud evolutiva de un
individuo porque los individuos emparentados com-
parten una gran parte de sus genes

kingdom: largest and most inclusive group in classification
(514)
reino: en la clasificacién, el grupo mayor y mds inclusivo

Koch’s postulates: set of guidelines developed by Koch
that helps identify the microorganism that causes a specific
disease (1011)
postulados de Koch: conjunto de pautas desarrollado
por Koch que ayuda a identificar al microorganismo que
causa una enfermedad especifica

Krebs cycle: second stage of cellular respiration in which
pyruvic acid is broken down into carbon dioxide in a series
of energy-extracting reactions (256)
ciclo de Krebs: segunda fase de la respiracion celular en
la cual el 4cido pirtvico se descompone en di6éxido de
carbono en una serie de reacciones que liberan energia

L

language: system of communication that combines sounds,

symbols, and gestures according to a set of rules about

sequence and meaning, such as grammar and syntax (851)
lenguaje: sistema de comunicacién que combina
sonidos, simbolos y gestos segiin un conjunto de reglas
sobre la secuencia y el significado, como la gramatica y la
sintaxis

large intestine: organ in the digestive system that removes

water from the undigested material that passes through it;

also called colon (881)
intestino grueso: 6rgano del sistema digestivo que extrae
el agua del material no digerido que pasa por él; también
llamado colon

larva (pl. larvae): immature stage of an organism (756)
larva: etapa inmadura de un organismo

larynx: structure in the throat that contains the vocal cords
(964)
laringe: 6rgano situado en la garganta que contiene las
cuerdas vocales

learning: changes in behavior as a result of experience (842)
aprendizaje: cambios en el comportamiento a conse-
cuencia de la experiencia

lens: structure in the eye that focuses light rays on the
retina (912)
cristalino: estructura del ojo que enfoca los rayos lumi-
nosos en la retina

lichen: symbiotic association between a fungus and a
photosynthetic organism (623)
liquen: asociacién simbidtica entre un hongo y un
organismo fotosintético

ligament: tough connective tissue that holds bones
together in a joint (816, 927)
ligamento: tejido conectivo resistente que mantiene
unidos a los huesos en una articulacién

light-dependent reactions: set of reactions in photo-
synthesis that use energy from light to produce ATP and
NADPH (233)
reacciones dependientes de la luz: en la fotosintesis,
conjunto de reacciones que emplean la energia prove-
niente de la luz para producir ATP y NADPH
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light-independent reactions: set of reactions in photo-
synthesis that do not require light; energy from ATP and
NADPH is used to build high-energy compounds such as
sugar; also called the Calvin cycle (233)
reacciones independientes de la luz: en la fotosintesis,
conjunto de reacciones que no necesitan luz; la energfa
proveniente del ATP y del NADPH se emplea para con-
struir compuestos con gran contenido energético, como
el azticar; también llamado ciclo de Calvin

lignin: substance in vascular plants that makes cell walls
rigid (666)
lignina: sustancia de las plantas vasculares que hace
rigidas a las paredes celulares

limiting factor: factor that causes population growth to
decrease (137)
factor limitante: un factor que hace disminuir el creci-
miento de la poblacién

limiting nutrient: single essential nutrient that limits
productivity in an ecosystem (85)
nutriente limitante: un solo nutriente esencial que
limita la productividad de un ecosistema

lipid: macromolecule made mostly from carbon and

hydrogen atoms; includes fats, oils, and waxes (47)
lipido: macromolécula compuesta principalmente por
atomos de carbono e hidrégeno; incluye las grasas, los
aceites y las ceras

lipid bilayer: flexible double-layered sheet that makes up
the cell membrane and forms a barrier between the cell and
its surroundings (204)
bicapa lipidica: ldmina flexible de dos capas que con-
stituye la membrana celular y forma una barrera entre la
célula y su entorno

logistic growth: growth pattern in which a population’s
growth slows and then stops following a period of exponen-
tial growth (135)
crecimiento logistico: patrén de crecimiento en el cual el
desarrollo de una poblacidn se reduce y luego se detiene
después de un periodo de crecimiento exponencial

loop of Henle: section of the nephron tubule that is respon-
sible for conserving water and minimizing the volume of
the filtrate (884)
asa de Henle: una secci6n del tabulo de nefrén respon-
sable de conservar el agua y minimizar el volumen del
material filtrado

lung: respiratory organ; place where gases are exchanged
between the blood and inhaled air (788)
pulmén: 6rgano respiratorio; lugar donde se intercam-
bian los gases entre la sangre y el aire inhalado
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embeds its DNA into the DNA of the host cell and is repli-
cated along with the host cell’s DNA (577)
infeccién lisogénica: tipo de infecciéon en la cual un
virus inserta su ADN en el ADN de la célula huésped y se
replica junto con el ADN de dicha célula huésped

lysosome: cell organelle that breaks down lipids, carbohy-
drates, and proteins into small molecules that can used by
the rest of the cell (198)
lisosoma: organulo celular que descompone los lipidos,
los hidratos de carbono y las proteinas en moléculas
pequenas que pueden ser utilizadas por el resto de la
célula

lytic infection: type of infection in which a virus enters a

cell, makes copies of itself, and causes the cell to burst (576)
infeccidn litica: tipo de infeccion en la cual un virus
penetra una célula, hace copias de si mismo y provoca la
ruptura o muerte celular

M

macroevolutionary patterns: changes in anatomy, phylog-
eny, ecology, and behavior that take place in clades larger
than a single species (546)
patrones de macroevoluciéon: cambios que ocurren en la
anatomia, filogenia, ecologia y comportamiento de clados
que abarcan a mds de una especie
Malpighian tubule: structure in most terrestrial arthro-
pods that concentrates the uric acid and adds it to digestive
wastes (797)
tibulo de Malpighi: estructura de la mayoria de los
artrépodos terrestres que concentra el acido urico y lo
incorpora a los residuos digestivos

mammary gland: gland in female mammals that produces
milk to nourish the young (825)
glandula mamaria: glindula de las hembras de los
mamiferos que produce leche para alimentar a las crias

mass extinction: event during which many species become

extinct during a relatively short period of time (548)
extincion masiva: suceso durante el cual se extinguen
muchas especies durante un periodo de tiempo relativa-
mente corto

matrix: innermost compartment of the mitochondrion (256)
matriz: compartimento mds interno de la mitocondria

mechanical digestion: physical breakdown of large pieces
of food into smaller pieces (875)
digestion mecanica: descomposicion fisica de grandes
pedazos de comida en pedazos mas pequefios



meiosis: process in which the number of chromosomes
per cell is cut in half through the separation of homologous
chromosomes in a diploid cell (324)
meiosis: proceso por el cual el nimero de cromosomas
por célula se reduce a la mitad mediante la separaciéon de
los cromosomas homélogos de una célula diploide

melanin: dark brown pigment in the skin that helps pro-

tect the skin by absorbing ultraviolet rays (936)
melanina: pigmento marrén oscuro de la piel que con-
tribuye a protegerla al absorber los rayos ultravioletas

melanocyte: cell in the skin that produces a dark brown
pigment called melanin (936)
melanocito: célula de la piel que produce un pigmento
marrén oscuro llamado melanina

menstrual cycle: regular sequence of events in which an
egg develops and is released from the body (991)
ciclo menstrual: secuencia regular de sucesos en la cual
un huevo se desarrolla y se elimina del cuerpo

menstruation: discharge of blood and the unfertilized egg
from the body (993)
menstruacion: descarga de sangre y del huevo no ferti-
lizado del cuerpo

meristem: regions of unspecialized cells responsible for

continuing growth throughout a plant’s lifetime (667)
meristemos: regiones de células no especializadas
responsables del crecimiento continuo de una planta
durante su vida

mesoderm: middle germ layer; develops into muscles,

and much of the circulatory, reproductive, and excretory

systems (738)
mesodermo: capa embrionaria media; se desarrolla
para dar lugar a los musculos y gran parte de los sistemas
circulatorio, reproductor y excretor

mesophyll: specialized ground tissue found in leaves; per-
forms most of a plant’s photosynthesis (680)
mesofilo: tejido fundamental especializado que se halla
en las hojas; realiza la mayor parte de la fotosintesis de
una planta

messenger RNA (mRNA): type of RNA that carries copies
of instructions for the assembly of amino acids into pro-
teins from DNA to the rest of the cell (363)
ARN mensajero: tipo de ARN que transporta copias de
las instrucciones para el ensamblaje de los aminoacidos
en proteinas, desde el ADN al resto de la célula

metabolism: the combination of chemical reactions
through which an organism builds up or breaks down
materials (19)
metabolismo: la combinacién de reacciones quimicas a
través de las cuales un organismo acumula o desintegra
materiales

metamorphosis: process of changes in shape and form of a
larva into an adult (823)
metamorfosis: proceso de cambios en la estructura y
forma de una larva hasta que se convierte en adulto

metaphase: phase of mitosis in which the chromosomes
line up across the center of the cell (282)
metafase: fase de la mitosis en la cual los cromosomas se
alinean a través del centro de la célula

microclimate: environmental conditions within a small
area that differs significantly from the climate of the sur-
rounding area (96)
microclima: condiciones medioambientales de un drea
pequena que difieren significativamente del clima del drea
circundante

migration: seasonal behavior resulting in the movement
from one environment to another (847)
migracién: comportamiento estacional que da por
resultado el desplazamiento desde un medio ambiente
a otro

mineral: inorganic nutrient the body needs, usually in
small amounts (872)
mineral: nutriente inorganico que el cuerpo necesita,
usualmente en pequenas cantidades

mitochondrion: cell organelle that converts the chemical
energy stored in food into compounds that are more con-
venient for the cell to use (202)
mitocondria: orgdnulo celular que convierte la energia
quimica almacenada en los alimentos en compuestos mds
apropiados para que la célula los use

mitosis: part of eukaryotic cell division during which the
cell nucleus divides (282)
mitosis: fase de la divisién de las células eucariotas
durante la cual se divide el ntcleo celular

mixture: material composed of two or more elements
or compounds that are physically mixed together but not
chemically combined (42)
mezcla: material compuesto por dos 0 més elementos
o compuestos que estan mezclados fisicamente pero no
estdn combinados quimicamente

molecular clock: method used by researchers that uses
mutation rates in DNA to estimate the length of time that
two species have been evolving independently (498)
reloj molecular: método de investigacién que emplea
las tasas de mutacién del ADN para estimar el lapso de
tiempo en que dos especies han evolucionado indepen-
dientemente

molecule: smallest unit of most compounds that displays
all the properties of that compound (37)
molécula: la unidad mds pequena de la mayoria de los
compuestos que exhibe todas las propiedades de ese
compuesto

molting: process of shedding an exoskeleton and growing a
new one (815)
muda: proceso de desprendimiento de un exoesqueleto y
el crecimiento de uno nuevo

monocot: angiosperm with one seed leaf in its ovary (652)
monocotiledénea: angiosperma con un cotiledén (hoja
embrionaria) en su ovario
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monoculture: farming strategy of planting a single, highly
productive crop year after year (155)
monocultivo: estrategia agricola que consiste en plantar
afio tras afo un unico cultivo altamente productivo

monomer: small chemical unit that makes up a polymer (46)
monémero: pequena unidad quimica que forma un
polimero

monophyletic group: group that consists of a single
ancestral species and all its descendants and excludes any
organisms that are not descended from that common
ancestor (516)
grupo monofilético: grupo que consiste en una especie
con un unico ancestro y todos sus descendientes y excluye
a todos los organismos que no descienden de ese ancestro
comun

monosaccharide: simple sugar molecule (46)
monosacarido: molécula de azdcar simple

motor neuron: type of nerve cell that carries directions

from interneurons to either muscle cells or glands (809)
neurona motora: tipo de célula nerviosa que lleva las
instrucciones provenientes de las interneuronas a las
células musculares o las glandulas

multiple alleles: a gene that has more than two alleles (320)
alelos multiples: un gen que tiene mds de dos alelos

multipotent: cell with limited potential to develop into
many types of differentiated cells (295)
multipotentes: células con potencial limitado para gen-
erar muchos tipos de células diferenciadas

muscle fiber: long slender skeletal muscle cells (929)
fibra muscular: células largas y delgadas de los musculos
esqueléticos

muscle tissue: type of tissue that makes movements of the
body possible (863)
tejido muscular: tipo de tejido que hace posibles los
movimientos del cuerpo

mutagen: chemical or physical agents in the environment

that interact with DNA and may cause a mutation (375)
mutdgeno: agentes fisicos o quimicos del medioambi-
ente que interaccionan con el ADN y pueden causar una
mutacién

mutation: change in the genetic material of a cell (372)
mutacion: cambio en el material genético de una célula

mutualism: symbiotic relationship in which both species
benefit from the relationship (103)
mutualismo: relacién simbidtica en la cual ambas espe-
cies se benefician
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hifas de un hongo

mycorrhiza (pl. mycorrhizae): symbiotic association of
plant roots and fungi (624)
micorriza: asociacion simbidtica entre las raices de las
plantas y los hongos

myelin sheath: insulating membrane surrounding the axon
in some neurons (897)
vaina de mielina: membrana aislante que rodea al ax6n
de algunas neuronas

myocardium: thick middle muscle layer of the heart (949)
miocardio: capa media, gruesa y musculosa del corazén

myofibril: tightly packed filament bundles found within
skeletal muscle fibers (930)
miofibrilla: manojos de filamentos muy apretados que se
hallan dentro de las fibras de los musculos esqueléticos

myosin: thick filament of protein found in skeletal muscle
cells (930)
miosina: filamento grueso de proteina que se halla en las
células de los musculos esqueléticos

N

NAD" (nicotinamide adenine dinucleotide): electron car-
rier involved in glycolysis (255)
NAD* (dinucleétido de nicotinamida adenina): trans-
portador de electrones que participa en la glucdlisis

NADP* (nicotinamide adenine dinucleotide phosphate):
carrier molecule that transfers high-energy electrons from
chlorophyll to other molecules (232)
NADP* (fosfato de dinucleétido de nicotinamida
adenina): molécula transportadora de electrones que
transfiere electrones de alta energia desde la clorofila a
otras moléculas

natural selection: process by which organisms that are

most suited to their environment survive and reproduce

most successfully; also called survival of the fittest (463)
selecciéon natural: proceso por el cual los organismos
mds adaptados a su medioambiente sobreviven y se
reproducen mds exitosamente; también llamada super-
vivencia del mds apto

nephridium (pl. nephridia): excretory structure of an
annelid that filters body fluid (797)
nefridio: estructura excretora de los anélidos que filtra el
fluido corporal

nephron: blood-filtering structure in the kidneys in which
impurities are filtered out, wastes are collected, and purified
blood is returned to the circulation (884)
nefrén: estructura filtradora de la sangre en los rifiones,
en la cual se filtran las impurezas, se recogen los desechos
y la sangre purificada se devuelve a la circulacién



nervous tissue: type of tissue that transmits nerve impulses
throughout the body (863)
tejido nervioso: tipo de tejido que transmite los impul-
08 nerviosos por el cuerpo

neuromuscular junction: the point of contact between a
motor neuron and a skeletal muscle cell (931)
uniéon neuromuscular: el punto de contacto entre una
neurona motora y una célula de un musculo esquelético

neuron: nerve cell; specialized for carrying messages
throughout the nervous system (808)
neurona: célula nerviosa; especializada en conducir
mensajes a través del sistema nervioso

neurotransmitter: chemical used by a neuron to transmit

an impulse across a synapse to another cell (900)
neurotransmisor: sustancia quimica utilizada por una
neurona para transmitir un impulso a otra célula a través
de una sinapsis

neurulation: the first step in the development of the ner-
vous system (997)
neurulacién: primer paso en el desarrollo del sistema
nervioso

niche: full range of physical and biological conditions in
which an organism lives and the way in which the organism
uses those conditions (100)
nicho: toda la variedad de condiciones bioldgicas y
fisicas en las que vive un organismo y la manera en la que
dicho organismo utiliza esas condiciones

nitrogen fixation: process of converting nitrogen gas into

nitrogen compounds that plants can absorb and use (84)
fijacion de nitrégeno: el proceso por el cual el gas
nitrégeno se convierte en los compuestos nitrogenados
que las plantas pueden absorber y utilizar

node: part on a growing stem where a leaf is attached (675)
nudo: parte de un tallo en crecimiento donde esta
adherida una hoja

nondisjunction: error in meiosis in which the homologous
chromosomes fail to separate properly (401)
no disyuncién: error que ocurre durante la meiosis,
en el que cromosomas homélogos no logran separarse
adecuadamente

nonrenewable resource: resource that cannot be replenished

by a natural process within a reasonable amount of time (157)
recurso no renovable: recurso que no se puede reponer
mediante un proceso natural dentro de un periodo de
tiempo razonable

norepinephrine: hormone released by the adrenal glands
that increases heart rate and blood pressure and prepares
the body for intense physical activity (983)
norepinefrina o noradrenalina: hormona liberada
por las glandulas adrenales que aumenta la frecuencia
cardfaca y la presion sanguinea y prepara al cuerpo para
realizar actividad fisica intensa

notochord: long supporting rod that runs through a

chordate’s body just below the nerve cord (731)
notocordio: extenso baston de apoyo que se extiende a
lo largo del cuerpo de los cordados, justo por debajo del
corddn nervioso

nucleic acid: macromolecules containing hydrogen, oxy-
gen, nitrogen, carbon, and phosphorus (48)
acido nucleico: macromoléculas que contienen
hidrégeno, oxigeno, nitrégeno, carbono y fésforo

nucleotide: subunit of which nucleic acids are composed;
made up of a 5-carbon sugar, a phosphate group, and a
nitrogenous base (48)
nucledtido: subunidad que constituye los dcidos nucle-
icos; compuesta de un azdcar de 5 carbonos, un grupo
fosfato y una base nitrogenada

nucleus: the center of an atom, which contains the protons
and neutrons (34); in cells, structure that contains the cell’s
genetic material in the form of DNA (193)
ntcleo: el centro de un dtomo, contiene los protones y los
neutrones; en las células, la estructura que contiene el
material genético de la célula en forma de ADN

nutrient: chemical substance that an organism needs to
sustain life (82)
nutriente: sustancia quimica que un organismo necesita
para continuar con vida

nymph: immature form of an animal that resembles the
adult form but lacks functional sexual organs (823)
ninfa: forma inmadura de un animal que se parece a la
forma adulta, pero carece de 6rganos sexuales funcionales

o

observation: process of noticing and describing events or
processes in a careful, orderly way (6)
observacion: el método de percibir y describir sucesos o
procesos de manera atenta y ordenada

omnivore: organism that obtains energy by eating both
plants and animals (71)
omnivoro: organismo que obtiene energfa alimentdn-
dose de plantas y animales

open circulatory system: type of circulatory system in
which blood is only partially contained within a system of
blood vessels as it travels through the body (791)
sistema circulatorio abierto: tipo de sistema circulatorio
en el cual la sangre, cuando fluye por el cuerpo, estd solo
parcialmente contenida dentro de un sistema de vasos
sanguineos

operant conditioning: type of learning in which an animal

learns to behave in a certain way through repeated practice,

to receive a reward or avoid punishment (843)
acondicionamiento operante: tipo de aprendizaje en el
cual un animal aprende a comportarse de cierta manera
mediante una prictica repetida, para recibir una recom-
pensa o evitar un castigo
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operator: short DNA region, adjacent to the promoter of a

prokaryotic operon, that binds repressor proteins responsible

for controlling the rate of transcription of the operon (378)
operador: pequena regién de ADN, adyacente al promo-
tor del oper6n de una procariota, que une las proteinas
represoras responsables de controlar la tasa de transcrip-
cién del operén

operon: in prokaryotes, a group of adjacent genes that

share a common operator and promoter and are tran-

scribed into a single mRNA (377)
operon: en las procariotas, grupo de genes adyacentes
que comparten un operador y un promotor en comun y
que son transcritas a un solo ARN mensajero

opposable thumb: thumb that enables grasping objects
and using tools (767)
pulgar oponible o prensible: un pulgar que permite
aferrar objetos y utilizar herramientas

order: in classification, a group of closely related families
(513)
orden: en la clasificacion, un grupo de familias relacio-
nadas estrechamente

organ: group of tissues that work together to perform
closely related functions (216)
6rgano: grupo de tejidos que trabajan juntos para
realizar funciones estrechamente relacionadas
organ system: group of organs that work together to per-
form a specific function (216)
sistema de 6rganos: grupo de 6rganos que trabajan
juntos para realizar una funcién especifica

organelle: specialized structure that performs important
cellular functions within a eukaryotic cell (196)
organulo: estructura especializada que realiza funciones
celulares importantes dentro de una célula eucariota

osmosis: diffusion of water through a selectively permeable
membrane (210)
6smosis: la difusién de agua a través de una membrana
de permeabilidad selectiva

osmotic pressure: pressure that must be applied to
prevent osmotic movement across a selectively permeable
membrane (211)
presion osmdtica: la presiéon que debe aplicarse para
evitar el movimiento osmético a través de una membrana
de permeabilidad selectiva
ossification: process of bone formation during which car-
tilage is replaced by bone (925)
osificacion: el proceso de formacion de hueso durante el
cual el cartilago es reemplazado por hueso
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que reemplazan al cartilago de los huesos en desarrollo

osteoclast: bone cell that breaks down bone minerals (925)
osteoclasto: célula 6sea que degrada los minerales 6seos

osteocyte: bone cell that helps maintain the minerals in bone

tissue and continue to strengthen the growing bone (925)
osteocito: célula dsea que ayuda a conservar los minera-
les en el tejido éseo y continta fortaleciendo al hueso en
crecimiento

ovary: in plants, the structure that surrounds and protects
seeds (650); in animals, the primary female reproductive
organ; produces eggs (991)
ovario: en las plantas, la estructura que rodea a las semi-
llas y las protege; 6rgano reproductor femenino funda-
mental en los animales; produce huevos

oviparous: species in which embryos develop in eggs out-
side a parent’s body (822)
oviparo: especie animal en la cual los embriones se
desarrollan en huevos fuera del cuerpo del progenitor

ovoviparous: species in which the embryos develop within
the mother’s body but depend entirely on the yolk sac of
their eggs (822)
ovoviparo: especie animal en la cual los embriones se
desarrollan dentro del cuerpo de la madre, pero depen-
den completamente del saco vitelino de sus huevos

ovulation: the release of a mature egg from the ovary into
one of the Fallopian tubes (993)
ovulacién: liberacién de un huevo maduro desde el
ovario a una de las trompas de Falopio

ovule: structure in seed cones in which the female gameto-
phytes develop (648)
6vulo: estructura de las semillas coniferas donde se
desarrollan los gametos femeninos

ozone layer: atmospheric layer in which ozone gas is
relatively concentrated; protects life on Earth from harmful
ultraviolet rays in sunlight (175)
capa de ozono: capa atmosférica en la cual el gas ozono
se encuentra relativamente concentrado; protege a los
seres vivos de la Tierra de los perjudiciales rayos ultravio-
letas de la luz solar

P

pacemaker: small group of cardiac muscle fibers that

maintains the heart’s pumping rhythm by setting the rate at

which the heart contracts; the sinoatrial (SA) node (951)
marcapasos: grupo pequeno de fibras musculares
cardiacas que mantiene el ritmo de bombeo del corazén
estableciendo la frecuencia a la que se contrae el corazén;
el nodo sinusal

paleontologist: scientist who studies fossils (539)
paleontélogo: cientifico que estudia los fosiles



palisade mesophyll: layer of cells under the upper
epidermis of a leaf (681)
meséfilo en empalizada: capa de células situada bajo la
epidermis superior de una hoja

parasitism: symbiotic relationship in which one organism

lives on or inside another organism and harms it (104)
parasitismo: relacion simbidtica en la cual un organismo
vive sobre otro organismo o en su interior y lo perjudica

parathyroid hormone (PTH): hormone produced by para-

thyroid gland that increases calcium levels in the blood (985)
hormona de la paratiroides: hormona producida por la
glandula paratiroides que aumenta los niveles de calcio en
la sangre

parenchyma: main type of ground tissue in plants that con-

tains cells with thin cell walls and large central vacuoles (667)
parénquima: tipo principal de tejido fundamental de las
plantas que contiene células con paredes celulares delga-
das y vacuolas centrales grandes

passive immunity: temporary immunity that develops as a

result of natural or deliberate exposure to an antibody (1020)
inmunidad pasiva: inmunidad transitoria que se desar-
rolla a consecuencia de una exposicién natural o delibe-
rada a un anticuerpo

pathogen: disease-causing agent (586)
patoégeno: agente que causa una enfermedad

pedigree: chart that shows the presence or absence of a
trait according to the relationships within a family across
several generations (396)
arbol genealégico: diagrama que muestra la presencia o
ausencia de un rasgo de acuerdo con las relaciones intra-
familiares a través de varias generaciones

pepsin: enzyme that breaks down proteins into smaller
polypeptide fragments (877)
pepsina: enzima que descompone las proteinas en frag-
mentos de polipéptidos mas pequenios
period: division of geologic time into which eras are subdi-
vided (543)
periodo: division del tiempo geoldgico en la que se sub-
dividen las eras

peripheral nervous system: network of nerves and sup-
porting cells that carries signals into and out of the central
nervous system (896)
sistema nervioso periférico: red de nervios y células
de apoyo que transporta sefiales hacia y desde el sistema
nervioso central

peristalsis: contractions of smooth muscles that provide
the force that moves food through the esophagus toward
the stomach (877)
peristalsis: contracciones de los musculos lisos que
proporcionan la fuerza que hace avanzar los alimentos a
través del es6fago hacia el estomago
permafrost: layer of permanently frozen subsoil found in
the tundra (115)
permacongelamiento: capa de subsuelo congelado en
forma permanente que se halla en la tundra

petiole: thin stalk that connects the blade of a leaf to a stem
(680)
peciolo: pedunculo delgado que une la limina de una
hoja con un tallo

pH scale: scale with values from 0 to 14, used to measure

the concentration of H* ions in a solution; a pH of 0 to 7 is

acidic, a pH of 7 is neutral, and a pH of 7 to 14 is basic (43)
escala del pH: escala con valores de 0 a 14, utilizada para
medir la concentracién de iones H en una solucién; un
pH de 0 a 7 es dcido, un pH de 7 es neutro y un pH de 7 a
14 es bésico

pharyngeal pouch: one of a pair of structures in the throat
region of a chordate (731)
bolsa faringea: cada una de las dos estructuras situadas
en la region de la garganta de los cordados

pharynx: tube at the back of the mouth that serves as a pas-

sageway for both air and food; also called the throat (964)
faringe: tubo situado a continuacién de la boca que
sirve de conducto para que pasen el aire y los alimentos;
también llamada garganta

phenotype: physical characteristics of an organism (315)
fenotipo: caracteristicas fisicas de un organismo

phloem: vascular tissue that transports solutions of
nutrients and carbohydrates produced by photosynthesis
through the plant (643)
floema: tejido vascular que transporta por toda la planta
las soluciones de nutrientes e hidratos de carbono produ-
cidos en la fotosintesis

photic zone: sunlight region near the surface of water (117)
zona fética: regidén cerca de la superficie del mar en la
que penetra la luz solar

photoperiod: a plant response to the relative lengths of
light and darkness (713)
fotoperiodo: la respuesta de una planta a los tiempos
relativos de luz y oscuridad

photosynthesis: process used by plants and other auto-
trophs to capture light energy and use it to power chemical
reactions that convert carbon dioxide and water into oxygen
and energy-rich carbohydrates such as sugars and starches
(70,228)
fotosintesis: proceso empleado por las plantas y otros
organismos autétrofos para atrapar la energia lumi-
nosa y utilizarla para impulsar reacciones quimicas que
convierten el diéxido de carbono y el agua en oxigeno e
hidratos de carbono de gran contenido energético, como
azucares y almidones

photosystem: cluster of chlorophyll and proteins found in
thylakoids (235)
fotosistema: conjunto de clorofila y proteinas que se
hallan en los tilacoides
phototropism: tendency of a plant to grow toward a light
source (712)
fototropismo: la tendencia de una planta a crecer hacia
una fuente de luz
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phylogeny: study of evolutionary relationships among
organisms (516)
filogenia: estudio de las relaciones evolutivas entre los
organismos

phylum (pl. phyla): in classification, a group of closely
related classes (514)
filo: en la clasificacion, un grupo de clases estrechamente
relacionadas

phytoplankton: photosynthetic algae found near the sur-
face of the ocean (73)
fitoplancton: algas fotosintéticas que se hallan cerca de
la superficie del océano

pigment: light-absorbing molecule used by plants to
gather the sun’s energy (230)
pigmento: moléculas que absorben la luz, empleadas por
las plantas para recolectar la energia solar

pioneer species: first species to populate an area during
succession (107)
especies pioneras: las primeras especies en poblar un
drea durante la sucesion ecoldgica

pistil: single carpel or several fused carpels; contains the
ovary, style, and stigma (697)
pistilo: un dnico carpelo o varios carpelos unidos; con-
tiene el ovario, el estilo y el estigma

pith: parenchyma cells inside the ring of vascular tissue in
dicot stems (675)
médula: en los tallos de las dicotiledéneas, las células
parenquimatosas ubicadas en el interior del anillo de
tejido vascular

pituitary gland: small gland found near the base of the
skull that secretes hormones that directly regulate many
body functions and controls the actions of several other
endocrine glands (982)
glandula pituitaria: pequena glandula situada cerca
de la base del craneo que secreta hormonas que regulan
directamente muchas funciones corporales y controla las
acciones de varias otras glandulas endocrinas

placenta: specialized organ in placental mammals through

which respiratory gases, nutrients, and wastes are exchanged

between the mother and her developing young (822, 998)
placenta: 6rgano especializado de los mamiferos placen-
tarios a través del cual se intercambian los gases respirato-
rios, los nutrientes y los residuos entre la madre y su cria
en desarrollo

plankton: microscopic organisms that live in aquatic envi-
ronments; includes both phytoplankton and zooplankton
(119)
plancton: organismos microscopicos que viven en
medios ambientes acudticos; incluye el fitoplancton y el
zooplancton
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plasm of many bacteria (424)
plasmido: pequena porcién circular de ADN ubicada en
el citoplasma de muchas bacterias

plasmodium: amoeboid feeding stage in the life cycled of a
plasmodial slime mold (613)
plasmodio: etapa de alimentacién ameboide del ciclo
vital de los mohos mucilaginosos

plate tectonics: geologic processes, such as continental
drift, volcanoes, and earthquakes, resulting from plate
movement (544)
tectonica de placas: procesos geoldgicos, como la deriva
continental, los volcanes y los terremotos, que son conse-
cuencia de los movimientos de las placas

platelet: cell fragment released by bone marrow that helps
in blood clotting (955)
plaqueta: fragmento celular liberado por la médula espi-
nal que interviene en la coagulacion de la sangre

pluripotent: cells that are capable of developing into most,
but not all, of the body’s cell types (294)
pluripotentes: células capaces de convertirse en la mayo-
ria de células del cuerpo, pero no en todas

point mutation: gene mutation in which a single base pair
in DNA has been changed (373)
mutacion puntual: mutacién genética en la cual se ha
modificado un unico par de bases en el ADN

pollen grain: structure that contains the entire male game-
tophyte in seed plants (647)
grano de polen: la estructura que contiene a todo el
gametofito masculino en las plantas fanerégamas

pollen tube: structure in a plant that contains two haploid
sperm nuclei (648)
tubo polinico: en una planta, estructura que contiene
dos nucleos espermadticos haploides

pollination: transfer of pollen from the male reproductive

structure to the female reproductive structure (647)
polinizacion: transferencia de polen desde la estructura
reproductora masculina hacia la estructura reproductora
femenina

pollutant: harmful material that can enter the biosphere
through the land, air, or water (160)
contaminante: material nocivo que puede ingresar en la
bidsfera a través de la tierra, el aire o el agua

polygenic trait: trait controlled by two or more genes
(320, 486)
rasgo poligénico: rasgo controlado por dos o mds genes

polymer: molecules composed of many monomers; makes
up macromolecules (46)
polimero: molécula compuesta por muchos monémeros;
forma macromoléculas



polymerase chain reaction (PCR): the technique used by

biologists to make many copies of a particular gene (423)
reaccion en cadena de la polimerasa (PCR): técnica
usada por los biélogos para hacer muchas copias de un
gen especifico

polypeptide: long chain of amino acids that makes pro-
teins (366)
polipéptido: cadena larga de aminodcidos que constituye
las proteinas

polyploidy: condition in which an organism has extra sets
of chromosomes (376)
poliploidia: condicién en la cual un organismo tiene
grupos adicionales de cromosomas

population: group of individuals of the same species that
live in the same area (64)
poblacién: grupo de individuos de la misma especie que
viven en la misma drea

population density: number of individuals per unit area
(131)
densidad de poblacién: nimero de individuos que viven
por unidad de superficie

predation: interaction in which one organism (the preda-
tor) captures and feeds on another organism (the prey)
(102)
depredacion: interaccién en la cual un organismo (el
predador) captura y come a otro organismo (la presa)

prehensile tail: long tail that can coil tightly enough
around a branch (767)
cola prensil: cola larga que puede enrollarse apretada-
mente alrededor de una rama

pressure-flow hypothesis: hypothesis that explains the
method by which phloem sap is transported through the
plant from a sugar “source” to a sugar “sink” (687)
teoria de flujo por presion: teorfa que explica el método
por el cual la savia del floema recorre la planta desde una
“fuente” de azticar hacia un “vertedero” de azticar

primary growth: pattern of growth that takes place at the
tips and shoots of a plant (676)
crecimiento primario: patrén de crecimiento que tiene
lugar en las puntas y en los brotes de una planta

primary producer: first producer of energy-rich com-

pounds that are later used by other organisms (69)
productor primario: los primeros productores de
compuestos ricos en energia que luego son utilizados por
otros organismos

primary succession: succession that occurs in an area in

which no trace of a previous community is present (106)
sucesién primaria: sucesién que ocurre en un drea en
la cual no hay rastros de la presencia de una comunidad
anterior

principle of dominance: Mendel’s second conclusion,
which states that some alleles are dominant and others are
recessive (310)
principio de dominancia: segunda conclusién de Men-
del, que establece que algunos alelos son dominantes y
otros son recesivos

prion: protein particles that cause disease (592)
prién: particulas de proteina que causan enfermedades

probability: likelihood that a particular event will
occur (313)
probabilidad: la posibilidad de que ocurra un suceso
dado

product: elements or compounds produced by a chemical
reaction (50)
producto: elemento o compuesto producido por una
reacciéon quimica
prokaryote: unicellular organism that lacks a nucleus
(193, 580)
procariota: organismo unicelular que carece de nicleo

promoter: specific region of a gene where RNA polymerase
can bind and begin transcription (365)
promotor: regién especifica de un gen en donde la ARN
polimerasa puede unirse e iniciar la transcripcién

prophage: bacteriophage DNA that is embedded in the
bacterial host’s DNA (577)
profago: ADN del bacteriéfago que estd alojado en el
interior del ADN del huésped bacteriano

prophase: first and longest phase of mitosis in which the
genetic material inside the nucleus condenses and the chro-
mosomes become visible (282)
profase: primera y mds prolongada fase de la mitosis, en
la cual el material genético dentro del interior del nicleo
se condensa y los cromosomas se hacen visibles

prostaglandin: modified fatty acids that are produced by
a wide range of cells; generally affect only nearby cells and
tissues (980)
prostaglandina: édcidos grasos modificados que son pro-
ducidos por una amplia gama de células; generalmente
afectan solo a las células y tejidos cercanos

protein: macromolecule that contains carbon, hydrogen,
oxygen, and nitrogen; needed by the body for growth and
repair (48, 870)
proteina: macromolécula que contiene carbono,
hidrégeno, oxigeno y nitrégeno; necesaria para el creci-
miento y reparacién del cuerpo

protostome: an animal whose mouth is formed from the
blastopore (739)
protostomo: animal cuya boca se desarrolla a partir del
blastoporo

pseudocoelom: body cavity that is only partially lined with
mesoderm (738)
pseudoceloma o falso celoma: cavidad corporal que estd
revestida s6lo parcialmente con mesodermo
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pseudopod: temporary cytoplasmic projection used by
some protists for movement (606)
seudépodo: prolongacion citoplasmadtica transitoria
utilizada por algunos protistas para moverse

puberty: period of rapid growth and sexual matura-
tion during which the reproductive system becomes fully
functional (988)
pubertad: periodo de crecimiento rdpido y de madu-
racion sexual durante el cual el sistema reproductor se
vuelve completamente funcional

pulmonary circulation: path of circulation between the
heart and lungs (950)
circulacién pulmonar: recorrido de la circulacién entre
el corazén y los pulmones

punctuated equilibrium: pattern of evolution in which
long stable periods are interrupted by brief periods of more
rapid change (549)
equilibrio interrumpido: patrén de evolucion en el cual
los largos periodos de estabilidad se ven interrumpidos
por breves periodos de cambio mads rdpido

Punnett square: diagram that can be used to predict the

genotype and phenotype combinations of a genetic cross (315)
cuadro de Punnett: un diagrama que puede utilizarse
para predecir las combinaciones de genotipos y fenotipos
en un cruce genético

pupa: stage in complete metamorphosis in which the larva
develops into an adult (823)
pupa: etapa de la metamorfosis completa en la cual la
larva se convierte en un adulto

pupil: small opening in the iris that admits light into the
eye (912)
pupila: pequena abertura en el iris que deja pasar la luz
al ojo

Q, R

radial symmetry: body plan in which any number of
imaginary planes drawn through the center of the body
could divide it into equal halves (738)
simetria radial: disefio corporal en el cual cualquier
numero de ejes imaginarios dibujados a través del centro
del cuerpo lo dividird en mitades iguales

radiometric dating: method for determining the age of a

sample from the amount of a radioactive isotope to the non-

radioactive isotope of the same element in a sample (540)
datacion radiométrica: método para determinar la edad
de una muestra a partir de la cantidad de is6topo radio-
activo en relacién a la de is6topo no radiactivo del mismo
elemento en dicha muestra
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disueltas regresan a la sangre

reactant: elements or compounds that enter into a
chemical reaction (50)
reactante: elemento o compuesto que participa en una
reacciéon quimica
receptor: on or in a cell, a specific protein to whose shape
fits that of a specific molecular messenger, such as a hor-
mone (217, 709)
receptor: proteina especifica que puede encontrarse en
la membrana celular o dentro de la célula, cuya forma se
corresponde con la de un mensajero molecular especifico,
por ejemplo una hormona

recombinant DNA: DNA produced by combining DNA
from different sources (424)
ADN recombinante: ADN producido por la combi-
naciéon de ADN de origenes diferentes

red blood cell: blood cell containing hemoglobin that car-
ries oxygen (954)
gloébulo rojo: célula sanguinea que contiene hemoglo-
bina y transporta oxigeno

reflex: quick, automatic response to a stimulus (901)
reflejo: respuesta rapida y automatica a un estimulo

reflex arc: the sensory receptor, sensory neuron, motor
neuron, and effector that are involved in a quick response to
a stimulus (907)
arco reflejo: el receptor sensorial, la neurona sensorial,
la neurona motora y el efector que participan en una
respuesta rapida a un estimulo

relative dating: method of determining the age of a fossil
by comparing its placement with that of fossils in other
rock layers (540)
datacion relativa: método para determinar la edad de
un f6sil comparando su ubicacién con la de los fésiles
hallados en otras capas de roca

releasing hormone: hormone produced by the hypothala-

mus that makes the anterior pituitary secrete hormones (983)
hormona liberadora: hormona producida por el
hipotédlamo que hace que la glandula pituitaria anterior
secrete hormonas (983)

renewable resource: resource that can be produced or
replaced by healthy ecosystem functions (157)
recurso renovable: recurso que se puede producir o
reemplazar mediante el funcionamiento saludable del
ecosistema

replication: process of copying DNA prior to cell
division (350)
replicacién: proceso de copia de ADN previo a la
divisién celular



reproductive isolation: separation of a species or
population so that they no longer interbreed and evolve
into two separate species (494)
aislamiento reproductor: separacion de una especie o de
una poblacién de tal manera que ya no pueden aparearse
y evolucionan hasta formar dos especies separadas

resource: any necessity of life, such as water, nutrients,
light, food, or space (100)
recurso: todo lo necesario para la vida, como agua,
nutrientes, luz, alimento o espacio

response: specific reaction to a stimulus (809)
respuesta: reaccion especifica a un estimulo

resting potential: electrical charge across the cell mem-
brane of a resting neuron (898)
potencial de reposo: carga eléctrica que pasa a través de
la membrana celular de una neurona en reposo

restriction enzyme: enzyme that cuts DNA at a sequence
of nucleotides (403)
enzima restrictiva: enzima que corta el ADN en una
secuencia de nucleétidos

retina: innermost layer of the eye; contains photoreceptors
(913)
retina: membrana mds interna del ojo; contiene recep-
tores susceptibles a la luz

retrovirus: RNA virus that contains RNA as its genetic
information (578)
retrovirus: ARN viral cuya informacién genética estd
contenida en el ARN

ribonucleic acid (RNA): single-stranded nucleic acid that
contains the sugar ribose (362)
acido ribonucleico (ARN): hebra tnica de 4cido
nucleico que contiene el azticar ribose

ribosomal RNA (rRNA): type of RNA that combines with
proteins to form ribosomes (363)
ARN ribosomal: tipo de ARN que se combina con pro-
teinas para formar los ribosomas

ribosome: cell organelle consisting of RNA and protein
found throughout the cytoplasm in a cell; the site of protein
synthesis (200)
ribosoma: organulo celular formado por ARN y proteina
que se halla en el citoplasma de una célula; lugar donde se
sintetizan las proteinas

RNA interference (RNAi): introduction of double-

stranded RNA into a cell to inhibit gene expression (380)
ARN de interferencia: introduccién de un ARN de doble
hebra en una célula para inhibir la expresiéon de genes
especificos

RNA polymerase: enzyme that links together the grow-
ing chain of RNA nucleotides during transcription using a
DNA strand as a template (364)
ARN polimerasa: enzima que enlaza los nucle6tidos de
la cadena de ARN en crecimiento durante la transcripcion,
usando una secuencia de ADN como patrén o molde

rod: photoreceptor in the eyes that is sensitive to light but
can’t distinguish color (913)
bastoncillo: receptor ubicado en los ojos que es suscep-
tible a la luz, pero que no puede distinguir el color

root cap: tough covering of the root tip that protects the
meristem (670)
cofia: cubierta dura de la punta de las raices que protege
al meristemo

root hair: small hairs on a root that produce a large surface

area through which water and minerals can enter (670)
pelo radicular: pelos pequenios sobre una rafz que pro-
ducen una superficie extensa a través de la cual pueden
penetrar el agua y los minerales

rumen: stomach chamber in cows and related animals in
which symbiotic bacteria digest cellulose (786)
panza: cavidad del estémago de las vacas y otros
rumiantes en la cual las bacterias simbiéticas digieren la
celulosa

S

sapwood: in a woody stem, the layer of secondary phloem
that surrounds the heartwood; usually active in fluid trans-
port (678)
albura: en un tallo lefoso, la capa de floema secundario
que rodea al duramen; participa usualmente en el trans-
porte de fluidos

sarcomere: unit of muscle contraction; composed of two
z-lines and the filaments between them (930)
sarcomero: unidad de contraccién muscular; compuesto

«,_»

por dos lineas “z” y los filamentos que hay entre ellas

scavenger: animal that consumes the carcasses of other
animals (71)
carrofiero: animal que consume los cadédveres de otros
animales

science: organized way of gathering and analyzing evidence
about the natural world (5)
ciencia: manera organizada de reunir y analizar la infor-
macién sobre el mundo natural

sclerenchyma: type of ground tissue with extremely thick,
rigid cell walls that make ground tissue tough and strong
(667)
esclerénquima: tipo de tejido fundamental con células
extremadamente rigidas y gruesas que lo hacen fuerte y
resistente

scrotum: external sac that houses the testes (989)
escroto: bolsa externa que contiene a los testiculos

sebaceous gland: gland in the skin that secretes sebum
(oily secretion) (937)
glandula sebacea: gldndula de la piel que secreta sebo
(secrecion oleosa)
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secondary growth: type of growth in dicots in which the
stems increase in thickness (676)
crecimiento secundario: tipo de crecimiento de las dico-
tiledoneas en el cual los tallos aumentan su grosor

secondary succession: type of succession that occurs in an

area that was only partially destroyed by disturbances (107)
sucesion secundaria: tipo de sucesién que ocurre en un
area destruida s6lo parcialmente por alteraciones

seed: plant embryo and a food supply encased in a pro-
tective covering (646)
semilla: embridn vegetal y fuente de alimento encerrada
en una cubierta protectora

seed coat: tough covering that surrounds and protects the
plant embryo and keeps the contents of the seed from dry-
ing out (647)
envoltura de la semilla: cubierta dura que rodea y pro-
tege al embrion de la planta y evita que el contenido de la
semilla se seque

segregation: separation of alleles during gamete formation
(312)
segregacion: separacion de los alelos durante la for-
macién de gametos

selective breeding: method of breeding that allows only
those organisms with desired characteristics to produce the
next generation (418)
reproduccion selectiva o seleccién artificial: método
de reproduccién que sélo permite la producciéon de una
nueva generacion a aquellos organismos con caracteristi-
cas deseadas

selectively permeable: property of biological membranes

that allows some substances to pass across it while others

cannot; also called semipermeable membrane (205)
permeabilidad selectiva: propiedad de las membranas
bioldgicas que permite que algunas sustancias pasen a
través de ellas mientras que otras no pueden hacerlo;
también llamada membrana semipermeable

semen: the combination of sperm and seminal fluid (990)
semen: combinacién de esperma y de fluido seminal

semicircular canal: one of three structures in the inner ear
that monitor the position of the body in relation to gravity
(911)
canal semicircular: una de las tres estructuras ubicadas
en el oido interno que controlan la posicion del cuerpo
en relacion con la fuerza de la gravedad
seminiferous tubule: one of hundreds of tubules in each
testis in which sperm develop (989)
tibulo seminifero: uno de los cientos de tibulos situa-
dos en cada testiculo, en los cuales se produce el esperma
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neurona sensorial: tipo de célula nerviosa que recibe
informacién de los receptores sensoriales y transmite
senales al sistema nervioso central

sex chromosome: one of two chromosomes that deter-
mines an individual’s sex (393)
cromosoma sexual: uno de los pares de cromosomas
que determina el sexo de un individuo

sex-linked gene: gene located on a sex chromosome (395)
gen ligado al sexo: gen situado en un cromosoma sexual

sexual reproduction: type of reproduction in which cells
from two parents unite to form the first cell of a new organ-
ism (19, 277)
reproduccién sexual: tipo de reproduccion en la cual las
células de dos progenitores se unen para formar la pri-
mera célula de un nuevo organismo

sexual selection: when individuals select mates based on
heritable traits (492)
seleccion sexual: cuando un individuo elige a su pareja
sexual atraido por sus rasgos heredables

sexually transmitted disease (STD): disease that is spread

from person to person by sexual contact (994)
enfermedad de transmision sexual (ETS): enfermedad
que se transmite de una persona a otra por contacto
sexual

sieve tube element: continuous tube through the plant
phloem cells, which are arranged end to end (666)
tubo crivoso: tubo continuo que atraviesa las células del
floema vegetal, que estan puestas una junto a otra

single-gene trait: trait controlled by one gene that has two
alleles (485)
rasgo de un uinico gen (monogénico): rasgo controlado
por un gen que tiene dos alelos

small intestine: digestive organ in which most chemical

digestion and absorption of food takes place (878)
intestino delgado: 6rgano digestivo en el cual tiene lugar
la mayor parte de la digestiéon quimica y la absorcién de
los alimentos

smog: gray-brown haze formed by a mixture of chemicals
(163)
esmog: neblina marrén grisacea formada por una mezcla
de compuestos quimicos

society: group of closely related animals of the same spe-

cies that work together for the benefit of the group (848)
sociedad: grupo de animales de la misma especie,
estrechamente relacionados, que trabajan juntos para el
beneficio del grupo

solute: substance that is dissolved in a solution (42)
soluto: sustancia que estd disuelta en una solucién

solution: type of mixture in which all the components are
evenly distributed (42)
solucion: tipo de mezcla en la cual todos los compuestos
estan distribuidos de forma homogénea



solvent: dissolving substance in a solution (42)
disolvente: sustancia que disuelve una solucién

somatic nervous system: part of the peripheral nervous
system that carries signals to and from skeletal muscles
(907)
sistema nervioso somatico: parte del sistema nervioso
periférico que conduce senales hacia y desde los musculos
esqueléticos

speciation: formation of a new species (494)
especiacion: formacién de una nueva especie

species: a group of similar organisms that can breed and
produce fertile offspring (64, 494)
especie: un grupo de organismos similares que pueden
reproducirse y producir una descendencia fértil

species diversity: number of different species that make
up a particular area (166)
diversidad de especies: numero de especies diferentes
que forman un 4rea determinada

spirillum (pl. spirilla): spiral or corkscrew-shaped
prokaryote (582)
espirilo: procariota con forma helicoidal o espiral

spongy mesophyll: layer of loose tissue found beneath the
palisade mesophyll in a leaf (681)
mesofilo esponjoso: capa de tejido suelto situado debajo
del meséfilo en empalizada de una hoja
sporangium (pl. sporangia): spore capsule in which hap-
loid spores are produced by meiosis (609, 642)
esporangio: capsula en la cual se producen las esporas
haploides mediante meiosis

spore: in prokaryotes, protists, and fungi, any of a variety
of thick-walled life cycle stages capable of surviving unfa-
vorable conditions (607)
espora: en los procariotas, los protistas y los hongos,
cada una de las células que, en un momento de su ciclo
de vida, produce una membrana gruesa y resistente capaz
de sobrevivir en condiciones desfavorables

sporophyte: spore-producing plant; the multicellular dip-
loid phase of a plant life cycle (637)
esporofito: planta productora de esporas; la fase diploide
multicelular del ciclo vital de una planta

stabilizing selection: form of natural selection in which
individuals near the center of a distribution curve have higher
fitness than individuals at either end of the curve (489)
seleccion estabilizadora: forma de seleccion natural
en la cual los individuos situados cerca del centro de
una curva de distribucién tienen mayor aptitud que los
individuos que se hallan en cualquiera de los extremos de
la curva
stamen: male part of a flower; contains the anther and fila-
ment (697)
estambre: parte masculina de una flor; contiene la antera
y el filamento

stem cell: unspecialized cell that can give rise to one or
more types of specialized cells (295)
célula troncal: célula no especializada que puede origi-
nar uno o mas tipos de células especializadas

stigma: sticky part at the top of style; specialized to capture
pollen (697)
estigma: parte pegajosa situada en la parte superior del
estilo; especializado en atrapar el polen

stimulus (pl. stimuli): signal to which an organism
responds (18, 808)
estimulo: senal a la cual responde un organismo

stoma (pl. stomata): small opening in the epidermis of a
plant that allows carbon dioxide, water, and oxygen to dif-
fuse into and out of the leaf (681)
estoma: pequena abertura en la epidermis de una planta
que permite que el diéxido de carbono, el agua y el
oxigeno entren y salgan de la hoja

stomach: large muscular sac that continues the mechanical
and chemical digestion of food (877)
estémago: gran bolsa muscular que continta la digestién
mecénica y quimica de los alimentos

stroma: fluid portion of the chloroplast; outside of the
thylakoids (231)
estroma: parte fluida del cloroplasto; en el exterior de los
tilacoides

substrate: reactant of an enzyme-catalyzed reaction (52)
sustrato: reactante de una reaccién catalizada por enzimas

suspension: mixture of water and nondissolved material
(42)
suspension: mezcla de agua y material no disuelto

sustainable development: strategy for using natural

resources without depleting them and for providing human

needs without causing long-term environmental harm (157)
desarrollo sostenible: estrategia para utilizar los recursos
naturales sin agotarlos y para satisfacer las necesidades
humanas sin causar dafios ambientales a largo plazo

symbiosis: relationship in which two species live close
together (103)
simbiosis: relacion en la cual dos especies viven en estre-
cha asociacién

synapse: point at which a neuron can transfer an impulse
to another cell (900)
sinapsis: punto en el cual una neurona puede transferir
un impulso a otra célula

systematics: study of the diversity of life and the evolution-
ary relationships between organisms (512)
sistematica: estudio de la diversidad de la vida y de las
relaciones evolutivas entre los organismos

systemic circulation: path of circulation between the heart
and the rest of the body (950)
circulacién sistémica: recorrido de la circulacién entre el
corazén y el resto del cuerpo
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T

taiga: biome with long cold winters and a few months of
warm weather; dominated by coniferous evergreens; also
called boreal forest (114)
taiga: bioma con inviernos largos y frios y pocos meses
de tiempo cdlido; dominado por coniferas de hojas
perennes; también llamada bosque boreal

target cell: cell that has a receptor for a particular hormone
(709, 978)
célula diana o célula blanco: célula que posee un recep-
tor para una hormona determinada

taste bud: sense organs that detect taste (910)
papila gustativa: drgano sensorial que percibe los sabores

taxon (pl. taxa): group or level of organization into which
organisms are classified (512)
taxén: grupo o nivel de organizacion en que se clasifican
los organismos

telomere: repetitive DNA at the end of a eukaryotic
chromosome (352)
teloémero: ADN repetitivo situado en el extremo de un
cromosoma eucariota

telophase: phase of mitosis in which the distinct individual
chromosomes begin to spread out into a tangle of chroma-
tin (283)
telofase: fase de la mitosis en la cual los distintos cro-
mosomas individuales comienzan a separarse y a formar
hebras de cromatina

temporal isolation: form of reproductive isolation in which

two or more species reproduces at different times (495)
aislamiento temporal: forma de aislamiento reproduc-
tivo en la cual dos 0 mds especies se reproducen en épocas
diferentes

tendon: tough connective tissue that connects skeletal
muscles to bones (816, 932)
tendon: tejido conectivo resistente que une los musculos
esqueléticos a los huesos

territory: a specific area occupied and protected by an
animal or group of animals (848)
territorio: drea especifica ocupada y protegida por un
animal o un grupo de animales

testis (pl. testes): primary male reproductive organ; pro-
duces sperm (989)
testiculo: 6rgano reproductor masculino fundamental;
produce esperma
tetrad: structure containing four chromatids that forms
during meiosis (324)
tétrada: estructura con cuatro crométidas que se forma
durante la meiosis

G-32 Glossary

the sense organs and relays the information to the proper
region of the cerebrum for further processing (903)
talamo: estructura cerebral que recibe mensajes de los
6rganos sensoriales y transmite la informacién a la region
adecuada del cerebro para su procesamiento ulterior

theory: well-tested explanation that unifies a broad range

of observations and hypotheses, and enables scientists to

make accurate predications about new situations (13)
teoria: explicaciéon basada en pruebas que unifica una
amplia gama de observaciones e hipdtesis; permite que
los cientificos hagan predicciones exactas ante situaciones
nuevas

thigmotropism: response of a plant to touch (712)
tigmotropismo: respuesta de una planta al tacto

threshold: minimum level of a stimulus that is required to
cause an impulse (899)
umbral: nivel minimo que debe tener un estimulo para
causar un impulso

thylakoid: saclike photosynthetic membranes found in
chloroplasts (231)
tilacoide: membranas fotosintéticas con forma de bolsa
situadas en los cloroplastos

thyroxine: hormone produced by the thyroid gland, which
increases the metabolic rate of cells throughout the body
(985)
tiroxina: hormona producida por la glandula tiroides
que aumenta el metabolismo de las células de todo el
cuerpo

tissue: group of similar cells that perform a particular
function (216)
tejido: grupo de células similares que realizan una fun-
cién en particular

tolerance: ability of an organism to survive and reproduce
under circumstances that differ from their optimal condi-
tions (99)
tolerancia: capacidad de un organismo de sobrevivir y
reproducirse en circunstancias que difieren de sus condi-
ciones 6ptimas

totipotent: cells that are able to develop into any type of

cell found in the body (including the cells that make up the

extraembryonic membranes and placenta) (294)
totipotentes: células capaces de convertirse en cualquier
tipo de célula del cuerpo (incluidas las células que forman
las membranas situadas fuera del embrién y la placenta)

trachea: tube that connects the larynx to the bronchi; also
called the windpipe (964)
traquea: tubo que conecta a la laringe con los bronquios

tracheid: hollow plant cell in xylem with thick cell walls
strengthened by lignin (643)
traqueida: célula vegetal ahuecada del xilema con pare-
des celulares gruesas, fortalecida por la lignina



tracheophyte: vascular plant (643)
traquedfita: planta vascular

trait: specific characteristic of an individual (309)
rasgo: caracteristica especifica de un individuo

transcription: synthesis of an RNA molecule from a DNA
template (364)
transcripciéon: sintesis de una molécula de ARN a partir
de una secuencia de ADN

transfer RNA (tRNA): type of RNA that carries each amino
acid to a ribosome during protein synthesis (363)
ARN de transferencia: tipo de ARN que transporta a
cada aminodcido hasta un ribosoma durante la sintesis de
proteinas

transformation: process in which one strain of bacteria is
changed by a gene or genes from another strain of bacteria
(339)
transformacion: proceso en el cual una cepa de bacterias
es transformada por uno o mds genes provenientes de
otra cepa de bacterias

transgenic: term used to refer to an organism that contains
genes from other organisms (426)
transgénico: término utilizado para referirse a un orga-
nismo que contiene genes provenientes de otros organismos

translation: process by which the sequence of bases of an
mRNA is converted into the sequence of amino acids of a
protein (368)
traduccion (genética): proceso por el cual la secuencia
de bases de un ARN mensajero se convierte en la secuen-
cia de aminodcidos de una proteina

transpiration: loss of water from a plant through its

leaves (681)
transpiracion: pérdida del agua de una planta a través de
sus hojas

trochophore: free-swimming larval stage of an aquatic
mollusk (756)
trocofora: estado larvario de un molusco acudtico
durante el cual puede nadar libremente

trophiclevel: each step in a food chain or food web (77)
nivel tréfico: cada paso en una cadena o red alimenticia

tropism: movement of a plant toward or away from stimuli
(712)
tropismo: movimiento de una planta hacia los estimulos
o0 en direccién opuesta a ellos

tumor: mass of rapidly dividing cells that can damage
surrounding tissue (289)
tumor: masa de células que se dividen rdpidamente y
pueden danar al tejido circundante

U

understory: layer in a rain forest found underneath the
canopy formed by shorter trees and vines (112)

sotobosque: en un bosque tropical, la capa de vegetacién
que se halla bajo el dosel forestal, formada por drboles
mas bajos y enredaderas

ureter: tube that carries urine from a kidney to the urinary

bladder (883)
uréter: conducto que transporta la orina del rinén a la
vejiga urinaria

urethra: tube through which urine leaves the body (883)
uretra: conducto por donde la orina sale del cuerpo

urinary bladder: saclike organ in which urine is stored
before being excreted (883)
vejiga urinaria: érgano en forma de bolsa en el cual se
almacena la orina antes de ser excretada

\"

vaccination: injection of a weakened, or a similar but less

dangerous, pathogen to produce immunity (1020)
vacunacion: inyeccién de un patdgeno debilitado o
similar al original, pero menos peligroso, para producir
inmunidad

vaccine: preparation of weakened or killed pathogens used
to produce immunity to a disease (588)
vacuna: preparacion hecha con organismos patégenos
debilitados o muertos que se utiliza para producir inmu-
nidad a una enfermedad

vacuole: cell organelle that stores materials such as water,
salts, proteins, and carbohydrates (198)
vacuola: organulo celular que almacena sustancias como
agua, sales, proteinas e hidratos de carbono

valve: flap of connective tissue located between an atrium
and a ventricle, or in a vein, that prevents backflow of blood
(950)
valvula: pliegue de tejido conectivo ubicado entre una
auricula y un ventriculo, o en una vena, que impide el
retroceso de la sangre

van der Waals force: slight attraction that develops
between oppositely charged regions of nearby molecules
(38)
fuerzas de van der Waals: atraccién leve que se desar-
rolla entre las regiones con cargas opuestas de moléculas
cercanas

vas deferens: tube that carries sperm from the epididymis
to the urethra (989)
conducto deferente: tubo que transporta el esperma
desde el epididimo a la uretra

vascular bundle: clusters of xylem and phloem tissue in
stems (675)
hacecillo vascular: manojo de tejidos del xilema y del
floema en los tallos

vascular cambium: meristem that produces vascular tis-
sues and increases the thickness of stems (677)
cambium vascular: meristemo que produce tejidos vas-
culares y aumenta el grosor de los tallos
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vascular cylinder: central region of a root that includes the
vascular tissues—xylem and phloem (670)
cilindro vascular: regién central de una raiz que incluye
a los tejidos vasculares xilema y floema

vascular tissue: specialized tissue in plants that carries
water and nutrients (641)
tejido vascular: tejido especializado de las plantas que
transporta agua y nutrientes

vector: animal that transports a pathogen to a human
(1013)
vector: animal que transmite un patégeno a un ser
humano

vegetative reproduction: method of asexual reproduction
in plants, which enables a single plant to produce offspring
that are genetically identical to itself (702)
reproduccién vegetativa: método de reproduccién
asexual de las plantas que permite que una unica planta
produzca descendencia genéticamente idéntica a si misma

vein: blood vessel that carries blood from the body back to
the heart (952)
vena: vaso sanguineo que transporta la sangre del cuerpo
de regreso al corazén

ventricle: lower chamber of the heart that pumps blood
out of heart to the rest of the body (792, 949)
ventriculo: cavidad inferior del corazén que bombea la
sangre fuera del corazén hacia el resto del cuerpo

vertebrate: animal that has a backbone (731)
vertebrado: animal que posee una columna vertebral

vessel element: type of xylem cell that forms part of a con-

tinuous tube through which water can move (666)
elemento vascular (o vaso): tipo de célula del xilema que
forma parte de un tubo continuo a través del cual el agua
puede desplazarse

vestigial structure: structure that is inherited from ances-

tors but has lost much or all of its original function (469)
estructura vestigial: estructura heredada de los ancestros
que ha perdido su funcién original en gran parte o por
completo

villus (pl. villi): fingerlike projection in the small intestine

that aids in the absorption of nutrient molecules (880)
vellosidad: proyeccion en forma de dedo en el intestino
delgado que contribuye a la absorcién de las moléculas
nutrientes

virus: particle made of proteins, nucleic acids, and some-
times lipids that can replicate only by infecting living cells
(574)
virus: particula compuesta por proteinas, dcidos
nucleicos y, a veces, lipidos, que puede replicarse s6lo
infectando células vivas
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procesos corporales

viviparous: animals that bear live young that are nourished

directly by the mother’s body as they develop (822)
viviparo: animal que da a luz crias vivas que se nutren
directamente dentro del cuerpo de la madre mientras se
desarrollan

W

weather: day-to-day conditions of the atmosphere, includ-

ing temperature, precipitation, and other factors (96)
tiempo: condiciones diarias de la atmosfera, entre las
que se incluyen la temperatura, la precipitacién y otros
factores

wetland: ecosystem in which water either covers the soil or
is present at or near the surface for at least part of the year
(119)
humedal: ecosistema en el cual el agua cubre el suelo o
estd presente en la superficie durante al menos una parte
del afio

white blood cell: type of blood cell that guards against

infection, fights parasites, and attacks bacteria (955)
globulo blanco: tipo de célula sanguinea que protege
de las infecciones, combate a los parasitos y ataca a las
bacterias

woody plant: type of plant made primarily of cells with
thick cell walls that support the plant body; includes trees,
shrubs, and vines (653)
planta lefiosa: tipo de planta constituida fundamen-
talmente por células con paredes celulares gruesas que
sostienen el cuerpo de la planta; en este tipo se incluyen
los drboles, arbustos y vides

X Y Z

xylem: vascular tissue that carries water upward from the
roots to every part of a plant (643)
xilema: tejido vascular que transporta el agua hacia
arriba, desde las raices a cada parte de una planta
zoonosis (pl. zoonoses): disease transmitted from animal
to human (1013)
zoonosis: enfermedad transmitida por un animal a un
ser humano
zooplankton: small free-floating animals that form part of
plankton (76)
zooplancton: pequefios animales que flotan libremente y
forman parte del plancton
zygote: fertilized egg (325, 739, 995)
cigoto: huevo fertilizado



A

Abiotic factors, 66—67, 100, 111
Abscisic acid, 711
Absorption, 875
Acetylcholine, 931
Acetyl-CoA, 256
Acid rain, 164, 180
Acids, 44
amino, 48—49, 84, 366, 870
fatty, 47-48
nucleic, 48, 344, 403, 436
Acne, 938
Acoelomates, 738
Acquired characteristics, 456
Acquired immune deficiency
syndrome (AIDS), 578, 588, 994,
1001, 1023, 1025-1027
Acquired immunity, 1020
Actin, 199, 606, 930
Action potential, 898—899
Activation energy, 51-52
Active immunity, 1020
Active site, 53
Active transport, 212-213, 227
in plants, 635, 641, 666, 672—673,
685-687
Adaptations, 461
to biomes, 112-115
in chordates, 758-759, 761-762, 825
evolutionary, 487
excretory, 798
to high altitude, 831
of leaves, 684
of mouthparts, 785-786
and natural selection, 461-464
in pathogens, 1012
seasonal, 714
of seed plants, 646
Adaptive radiation, 550-551
Addiction, 904-905
Adenine, 344345, 348, 366
Adenosine diphosphate (ADP), 227,
235
Adenosine triphosphate (ATP), 48,
226-227
ATP synthase, 237, 258
and cellular respiration, 252,
254-260
and exercise, 264-265
and fermentation, 262-263
and muscle contraction, 930
and photosynthesis, 235-239

Adhesion, 41, 686
Adrenal glands, 979, 983
Adreno-corticotropic hormone
(ACTH), 983
Adult stem cells, 295, 297
Aerobic respiration, 252
African sleeping sickness, 615
Age of Fishes, 759
Age structure of populations, 131, 144
Aggression, 848
Agriculture, 155, 715-717, 719
AIDS, 578, 588,994, 1001, 1023,
1025-1027
Air pollution, 163-165
Albumin, 954
Alcohol, 904
Alcoholic fermentation, 263
Aldosterone, 983
Alemseged, Zeresenay, 773
Algae, 610
brown, 527, 602, 604, 611
in food chains and webs, 73-74
green, 528, 610, 623, 634, 636—640
and photosynthesis, 70
phytoplankton, 73, 117
red, 528,611
symbiotic, 783
unicellular, 214
Algal bloom, 611
Alkaline solution, 44
Allantois, 825
Alleles, 310, 482. See also Genetics
allele frequencies, 483, 490—492
dominant and recessive, 310-312,
318, 394
and gene linkage, 328-329
multiple and codominant, 320, 394
and phenotypes, 488
segregation of, 312, 314, 318
and traits, 397, 485-486
Allergies, 1024
Alternation of generations, 608, 637
Alveoli, 790, 964-966
Amebic dysentery, 615
Amenorrhea, 1005
Amino acids, 48—49, 870
and genetic code, 366
in nitrogen cycle, 84
Ammonia, 585, 794-795, 867, 882
Amnion, 825,998
Amniota, 518-519
Amniotic egg, 825
Amoebas, 213, 606, 608, 612
Amoeboid movement, 606

Amphibians, 761, 790, 793, 796
brains of, 811
fertilization in, 821-822
metamorphosis in, 824
Amygdala, 902
Amylase, 876
Anaerobic respiration, 252, 262
Angina, 958
Angiosperms, 646, 647, 650-654
classification of, 652—653
double fertilization in, 700-701
fruit development in, 704
life cycle of, 698-701
structure of, 696—-697
types of, 653—654
vessel elements in, 666
Animal behavior, 840-851
and climate change, 178
communication, 850-851
complex, 844845
cycles of, 847
and evolution, 840-841, 848—849
innate, 841, 844-845
learned, 842—-843
social, 848—849
Animalia, 514, 523-524, 528, 730
Animals, 730-743. See also Chordates;
Invertebrates; Vertebrates
animal society, 848-849
asexual reproduction in, 277, 735,
819
body plans of, 737-741
cell differentiation in, 293
cells of, 203, 206-207, 211, 215
characteristics of, 730
cladogram of, 742-743
cloned, 427, 429
cytokinesis, 284
development of young, 823-824
differentiation stages in, 740
embryo development in, 738-739,
822
and emerging diseases, 1022
genetically modified, 429-430
homeostasis in, 732, 827—-830
hormones of, 708
and language, 851
parental care in, 824
and pollination, 700
response to stimuli, 733, 808—809
and seed dispersal, 651, 705
sexual reproduction in, 735, 820-822
transgenic, 426, 429—430
Animal systems
circulation, 734, 791-793, 864
digestive, 784-786
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Animal systems (cont’d)
endocrine, 828
excretion, 734-735, 794798
feeding and digestion, 734, 782—786
and homeostasis, 732, 827-830
muscular, 733, 816-818
nervous, 733, 808-811, 864, 951
reproductive, 277, 735, 819-826
respiration, 734735, 787-790, 864
sensory, 812—-813
skeletal, 733, 814-816
Annelids, 755-756, 792
Anterior cruciate ligament (ACL), 927
Antheridia, 642
Anthers, 697
Anthrax, 583, 589
Anthropoids, 766, 766-767
Antibiotics, 588, 591, 1021
Antibodies, 1016—1017
Anticodons, 369
Antidiuretic hormone (ADH), 886,
982, 986987
Antigens, 394, 1016
Antihistamines, 1024
Antiparallel strands, 347
Anus, 739
Aorta, 952
Aphotic zone, 117, 121
Apical dominance, 710
Apical meristems, 668, 670, 714
Apoptosis, 288, 1019
Appendages, 755
Appendicular skeleton, 922
Appendix, 881
Aquaculture, 176
Aquaporins, 210
Aquatic animals
excretion in, 795796
larval stage of, 823
respiratory systems of, 788
Aquatic ecosystems, 117-121
biotic and abiotic factors in, 66—67
changes in, 63
energy production in, 70
estuaries, 119
food chains and webs in, 73-76
freshwater, 118-119
marine, 120-121
nutrient limitation in, 86
underwater conditions in, 117-118
Aqueous humor, 912
Archaea, 524, 526, 580581
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Archaebacteria, 524, 526
Archaeopteryx, 763
Archean Eon, 542
Archegonia, 642
Arteries, 952
Arthropods, 755, 815, 817, 821
Artificial selection, 457—-458, 461
Asexual reproduction, 19, 277-278
in animals, 735, 819
in fungi, 621
parasitic worms, 820
in plants, 277, 640, 702-703
in prokaryotes, 281
in protists, 608—609
Aspirin, 980
Association of Zoos and Aquariums
(AZA), 170
Asthma, 163, 1024
Atherosclerosis, 958—-960
Athlete’s foot, 623, 1010
Atmospheric resources, 163—165
Atomic number, 35
Atoms, 34-38
ATP. See Adenosine triphosphate
(ATP)
ATP synthase, 237, 258
Atrioventricular (AV) node, 951, 958
Atrium, 792-793, 949-951
Aurelia, 820-821
Australopithecus afarensis, 768—769,
773
Autoimmune diseases, 1025
Autonomic nervous system, 908
Autosomes, 393
Autotrophic protists, 610-611
Autotrophs, 69, 117, 228, 250
Auxins, 709-712
Avery, Oswald, 340, 349
Avian influenza, 591, 1013, 1023
Axial skeleton, 922
Axon, 897
Axon terminal, 897, 900

Bacilli, 582
Backbones, 731
Background extinction, 548
Bacteria, 214
bacterial meningitis, 587
and cell organelles, 557
chemosynthetic, 70
classification of, 524-526
diseases caused by, 586588,
1010-1011
early images of, 190
gene expression in, 377
growth of, 133, 146, 594

lateral gene transfer in, 485
and mutations, 375, 420
photosynthetic, 70, 545, 555
and recombinant DNA, 424425
viral infections of, 340-341,
575-577
Bacteria, domain, 524525, 580—581
Bacterial transformation, 339-340
Bacteriophages, 340-341, 575-577
Balance, 911
Balanced diet, 872—-873
Bar coding, DNA, 529
Bark, 679
Barr body, 396
Basal cell carcinoma, 939
Base pairing, 348, 350
Bases, 44
Beagle, 450-451
Beak size, 473, 502
Beans, 706
Bears, 512, 848
Beekeeper, 736
Behavior, 767, 841, 844-845. See also
Animal behavior
Behavioral isolation, 495, 497
Beijerinck, Martinus, 574
Benign tumors, 289
Benthic zone, 117, 121
Benthos, 117
Beta-carotene, 430
Beta cells, 984
Beta-globin, 398
Bias, 14
Biennial plants, 654
Bilateral symmetry, 738-739
Bile, 878
Binary fission, 281, 583
Binocular vision, 765
Binomial nomenclature, 511
Biodiversity, 166—171. See also Diversity
conservation, 170-171
patterns of, 451-453, 465
threats to, 168—170
types of, 166-167
Biogeochemical cycles, 79, 163
Biogeography, 465
Bioinformatics, 407, 422
Biological magnification, 161
Biology, 17-25, 80
defined, 17
fields of, 22-23
measurement in, 24
molecular, 23, 370
and safety, 25
themes of, 20-21
Biomass, 78
Biomes, 65, 110-116, 122



Biosphere, 21, 64. See also Ecology;
Ecosystems
Biotechnology, 23, 419, 436-439.
See also Genetic engineering
Biotic factors, 66—67, 100
Bipedal locomotion, 767
Bird flu, 591, 1013, 1023
Birds
behavioral isolation in, 495
brains of, 811
digestion in, 785
evolution of, 520, 547, 762—763
excretion in, 797
imprinting in, 844—845
learned behavior in, 842
lungs of, 790
and migration, 813, 847
and natural selection, 472—-473, 489,
496497
and resource sharing, 101
temperature control in, 829-830
Birthrate, 132, 142—143
Bisphenol-A (BPA), 16
Bivalves, 815
Blade of leaf, 680
Blastocyst, 294, 996
Blastopore, 739
Blastula, 272-273, 739
Blood, 42, 954-956. See also
Circulatory system, human
carbon dioxide removal from, 50, 52
cell formation, 922-923
clotting, 955
flukes, 820
groups, 394
and kidneys, 884, 886-887
pH of, 44
pressure, 887, 953, 959
red blood cells, 954-955
transfusions, 956
types, 320, 956
vessels, 952-953
white blood cells, 955
B lymphocytes, 955, 1016-1017
Body cavity, 738
Body plans of animals, 737-741
Body temperature, 828-830, 866, 935,
937,987
Bolus, 876
Bonds, chemical, 3638
carbon, 45
covalent, 37, 344
hydrogen, 41, 348
ionic, 37
Bone marrow, 924
Bones, 922, 924-925
Bony fishes, 760

Boreal forests, 114
Botanical illustrator, 655
Bottleneck effect, 490
Botulism, 586
Bovine spongiform encephalopathy
(BSE), 573, 1023
Bowman’s capsule, 884
Brain, human, 901-905
Brains, 810-811
Brain stem, 903
Bread mold, 620-621
Breathing, 966-967
Breeding
artificial selection, 457—458
inbreeding, 419
selective, 418-420, 716
Bronchi, 964
Bronchioles, 964
Bronchitis, 968
Brown algae, 527, 602, 604, 611
Bryophytes, 641-642
Bt toxin, 428
Buds of plant, 675
Buffers, 44
Bulbourethral gland, 990
Bulk transport, 213
Burbank, Luther, 419
Burgess Shale, 753
Bursae, 927
Bursitis, 927

C

C. elegans, 293-294, 381
Caecilians, 761
Calcitonin, 985
Calcium, 82, 925, 985
Calcium ions (Ca*"), 931
Calcium phosphate, 872
Calorie, 250, 868
Calvin, Melvin, 229, 238
Calvin cycle, 238-239
Cambium, 677-679
Cambrian Explosion, 753, 758759
Cambrian Period, 542, 543, 560
Camouflage, 113-114
CAM plants, 241
Cancer, 289-290
lung, 938, 968
skin, 337, 357, 938-939, 1025
viral, 588
Canines, 785
Canopy, 112
Capillaries, 788, 792, 952, 964-966
Capillary action, 41, 686
Capsid, 575
Carbohydrates, 46-47, 250-251, 869
Carbon, 35, 45

Carbon credits, 171
Carbon cycle, 82-83
Carbon dating, 541
Carbon dioxide
atmospheric, 164, 169, 178
in blood, 52
and breathing, 966-967
and cellular respiration, 253
and climate, 545
and nutrient cycles, 8283
and photosynthesis, 239, 241, 253
removal from bloodstream, 50, 52
Carbonic anhydrase, 52
Carboniferous Period, 543, 561,
761-762
Carbon monoxide, 968
Cardiac muscle, 928-929
Carnivores, 71, 782, 785-786
Carpels, 697
Carrying capacity
of biosphere, 155
of species, 135
Cartilage, 757,924-925
Casparian strip, 672—673
Catalysts, 52
Cell, 20, 191, 862
active transport, 212213, 227
animal, 203, 206-207, 211, 215
artificial, 435
B and T, 955, 957, 1016-1019
beta, 984
Casparian strip, 672—673
cell membranes, 193, 203-204,
209-213
cell plate, 284
cell stains, 191
cell theory, 191
companion, 666
daughter, 276, 280, 325, 327-328
diploid and haploid, 323-328
discovery of, 190-191
elongation of, 709
flame, 796
and food molecules, 250
glial, 863
in ground tissue of plants, 667
guard, 682-683
and homeostasis, 214-217
human, 392-393, 862
mast, 1014
in meristems, 667—668
and microscopes, 190—192
migration, 997
multipotent, 295
mutations of, 375
organelles, 196, 198—202
passive transport, 209-211

Index 1-3




Cell (cont’d)
plant, 203, 206-207, 211, 215
plasma, 1017
pluripotent, 294
red blood, 954-955
RNA synthesis in, 364-365
size of, 193, 274-276
in skin, 936
specialization of, 215, 380
stem, 294297
structure of, 196-207
target, 709, 978
totipotent, 294
tumors, 289
and viruses, 579
walls of, 203
white blood, 955
Cell body, neuron, 897
Cell cycle, 280-282
and apoptosis, 288
eukaryotic, 281
growth factors, 287
phases of, 281-282
prokaryotic, 281
regulating, 286—290
Cell differentiation, 215, 292—297,
380-381
defined, 293
and environment, 383
and Hox genes, 382
in meristems, 668
in plants, 292
stem cells, 294-297
Cell division, 191, 274-290. See also
Cell cycle; Meiosis
and cancer, 290
and cell size, 274-276
and chromosomes, 279-280,
282-283
controls on, 286288
cytokinesis, 282, 284
defined, 276
and interphase, 281
mitosis, 282—285, 328
and reproduction, 277-278

Cell-mediated immunity, 1018-1019

Cellular junctions, 217

Cellular respiration, 250-260
aerobic and anaerobic, 252, 260
in animals, 787-790
defined, 251
efficiency of, 256
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and electron transport, 258
and exercise, 265
glycolysis, 252, 254-255
Krebs cycle, 252, 256-260
overview of, 251-252
and photosynthesis, 253
stages of, 251
Cellulase, 614
Cellulose, 47, 869
Cenozoic Era, 563, 764
Centipedes, 755
Central nervous system, 896, 901-904
Centrioles, 199, 282
Centromere, 282
Cephalization, 740, 810-811
Cephalopods, 810
Cerebellum, 811,903
Cerebral cortex, 902
Cerebral ganglia, 810-811
Cerebrum, 765, 811, 902
Cervix, 995
Chargaft, Erwin, 344, 348-349
Chase, Martha, 340-341, 349
Chemical digestion, 785, 875-878
Chemical reactions, 50-51, 80
Chemiosmosis, 236, 258
Chemistry of life, 34-53
atoms, 34
bonding, 36-38
carbon compounds, 45-49
chemical reactions, 50-51, 80
compounds, 36-38
elements and isotopes, 35
enzymes, 5254
Chemoreceptors, 910
Chemosynthesis, 70
Chemosynthetic organisms, 117, 121
Chemotherapy, 290
Chesapeake Bay, 119
Chicken pox, 588
Childbirth, 1000
Chitin, 618, 815
Chlamydia, 994
Chlamydomonas, 640
Chlorine, 35, 37
Chlorofluorocarbons (CFCs), 175
Chlorophyll, 202, 230-232
Chloroplasts, 202, 231, 557
Choanoflagellates, 752
Cholesterol, 319, 959-961, 980
Chordata, 513, 731
Chordates, 730, 788. See also
Invertebrates; Vertebrates
adaptations in, 758-759, 761-762,
825
cladogram of, 758-763
embryological development in, 739

evolution of, 757-764, 792
fertilization in, 821-822
nonvertebrate, 731, 758, 811, 813,
822
reproductive diversity in, 824-826
sense organs, 813
Chorion, 825, 998
Christy, Henry, 773
Chromatid, 282
Chromatin, 197, 280, 352
Chromosomes, 197, 279-280
artificial, 424
autosomal, 393
and cell division, 282-283
chromosomal mutations, 372,
374-375
disorders of, 401
eukaryotic, 280, 343, 352-353
and gene linkage, 328-329
homologous, 323-325, 327
human, 392-397
karyotypes, 392-393
and polyploid plants, 376, 420
polyploidy, 376
prokaryotic, 279
sex, 393
telomeres, 352
X and Y chromosomes, 393-396,
401,434
Chyme, 877, 880
Cilia, 199, 607, 964
Ciliates, 607
Circadian rhythms, 847
Circulatory system, human, 734,
948-953
and cholesterol, 959-961
diseases of, 957-959
heart, 791, 793, 949-951
and respiratory system, 963
Circulatory systems, animal, 734,
791-793, 864
Citric acid cycle, 256
Clades, 516-520, 546547, 763
Cladograms, 517-520
of animals, 742-743
bird lineage, 547
of chordates, 758-763
of invertebrates, 754-756
of primates, 766-767
Class, 514
Classical conditioning, 843
Classification, 510-528
binomial nomenclature, 512
clades, 516-520, 546547, 763
class, 514
and DNA, 521-522
domains, 525-528



Classification (cont’d)
evolutionary, 516-520
family, 513
of fossils, 546
of fungi, 621
genus, 512
kingdoms, 514, 523-525
Linnaean system, 513-515
order, 513
phylum, 514
of plants, 634, 637, 641, 652—653
of prokaryotes, 580581
of protists, 602—604
systematics, 512-513, 516-517
three-domain system, 524528
Climate, 96-98, 110
and biomes, 65, 110-116, 122
change, 170, 177-179
diagram, 111
evolution of, 544
Climax communities, 108—109
Clone, 427, 429
Closed circulatory systems, 792
Clotting, blood, 955
Cnidarians, 754, 784, 810, 814, 820
Cocaine, 904
Cocci, 582
Cochlea, 911
Codominance, 319, 394
Codons, 366-367
Coelom, 738
Coenzyme A, 256
Coevolution, 551-552
Cohesion, 41, 686
Collagen, 863
Collenchyma, 667
Collins, Francis, 349, 402
Colon, 881
Colorblindness, 395
Commensalism, 104
Common ancestors, 464, 468—469,
516-521
Common cold, 578, 588
Communities, 64, 100-102, 108—109
Companion cells, 666
Competition, ecological
and communities, 100—102
and natural selection, 473, 497
and population density, 138
Competitive exclusion principle, 101
Complementary strands, 350
Complex carbohydrates, 47
Compound microscope, 26
Compounds, chemical, 36-38
Computed Tomography Angiography,
962

Conditioning. See also Animal
behavior
classical, 843
operant, 843
Cones, 646, 648, 668
Cones (of eye), 913
Coniferous forests, 114
Conifers, 114, 648, 677
Conjugation, 583, 591, 608
Connective tissue, 863
Conservation, 162, 170-171, 176.
See also Resources, natural
Constipation, 881
Consumers, 71-72
Continental drift, 544-545
Continental shelf, 121
Contour plowing, 160
Contractile vacuole, 198
Control group, 7
Controlled experiment, 7, 9
Convergent evolution, 551
Cook, James, 895,917
Coral reefs, 121, 611, 728-729, 847
Cork, 190
Cork cambium, 677, 679
Cornea, 912
Corn smut, 622
Coronary arteries, 950, 958
Corpus callosum, 902
Corpus luteum, 993
Cortex, 670
Corticosteroids, 983
Cortisol, 983
Cotyledons, 652—653, 706
Coughing, 1012
Courtship behavior, 848
Covalent bonds, 37, 344
Cowpox, 1020
C4 plants, 241
Crassulacean Acid Metabolism
(CAM), 241
Creatine supplements, 261
Creativity, 10
Cretaceous Period, 548, 562, 762, 764
Cretinism, 985
Creutzfeld-Jacob Disease, 597
Crick, Francis, 346-350, 362
Crocodilians, 762
Cro-Magnons, 772
Crop plants, 428-429, 437-438, 622,
715-717
Crop rotation, 160
Crossing-over, 324, 329, 484, 499
Cross-pollination, 309
Crustaceans, 501, 755
Crutzen, Paul J., 175

Cryptosporidium, 607, 615
Currents, ocean, 98, 118
Cyanobacteria, 70, 584, 610, 623
Cycles
carbon, 82-83
cell, 280-282, 286-290
matter, 79—86
nitrogen, 82—83
nutrients, 82—86
phosphorous, 85
water, 81
Cyclic AMP (cAMP), 981
Cyclins, 286, 288
Cystic fibrosis (CF), 399-400, 431
Cytochrome ¢, 471
Cytokinesis, 282, 284, 324
Cytokinins, 710
Cytoplasm, 196, 580
Cytosine, 344-345, 348, 366
Cytoskeleton, 199, 922
Cytotoxic T cells, 1019

D

Dart, Raymond, 773

Darwin, Charles, 13, 137, 143,
450-473, 482, 549, 552,709

Darwin, Francis, 709

Data, 8

Dating techniques, 466, 540—541

Daughter cells, 276, 280, 325, 327-328

Death rate, 132, 142-143

Decibels (dB), 910

Deciduous plants, 112, 714

Decomposers, 71, 74, 584

Decomposition, 622

Deforestation, 159

Dehydration, 189, 869

Democritus, 34

Demographic transition, 144

Demography, 143. See also Population
growth

Dendrites, 897

Denitrification, 84

Density-dependent limiting factors,
137-141

Density-independent limiting factors,
137, 140-141

Deoxyribonucleic acid. See DNA

Deoxyribose, 344, 362

Dependent variable, 7

De Puydt, Marcel, 773

Derived characters, 518-519, 521

Dermal tissue, 665, 670, 680

Dermis, 937

Descent with modification, 464, 516

Desertification, 159
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Deserts, 113
Detritivores, 71, 74, 782
Detritus, 782
Deuterostomes, 739
Devonian Period, 561, 759
Diabetes mellitus, 867, 886, 984, 1025
Dialysis, 887
Diaphragm, 966-967
Diarrhea, 881
Diastolic pressure, 953
Diatoms, 603, 604
Dicer enzyme, 380-381
Dichloro diphenyl trichloroethane
(DDT), 161, 169
Dichotomous key, 511
Dicots, 652-653, 669, 675, 677,
706707
Diet, balanced, 872-873
Differentiation, 381-382. See also Cell
differentiation
Diffusion, 208-211, 218, 787
Digestion
animal, 734, 784-786
chemical, 785, 875-878
mechanical, 785, 875-877
Digestive system, human, 737, 864,
875881
absorption and elimination, 880-881
digestive enzymes, 876—878
digestive process, 875-878
Digestive tract, 739, 784-785
Dihybrid cross, 317
Dikika Baby, 769, 773
Dinoflagellates, 611
Dinosaurs, 520, 548, 550, 762—-763, 830
Diphtheria, 586
Diploid cells, 323-328
Diploid (2N) phase, 637
Directional selection, 489
Disaccharides, 46, 869
Diseases
of animals, 622
autoimmune, 1025
bacterial, 586-588, 1010—1011
circulatory system, 957-961
emerging, 590-592, 1022-1023
genetic, 947, 961, 973
infectious, 23,1010-1023
intestinal, 615
of plants, 622
and public health, 1021
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sexually transmitted (STDs), 994,
1012
and transgenic organisms, 430
viral, 588-589, 994, 1010-1011
Disruptive selection, 489
Distribution of populations, 131
Dittmer, Howard, 669
Diversity, 21. See also Biodiversity
of chordates, 731, 757-764
ecosystem, 166
and extinction, 548
genetic, 166—168, 820
of invertebrates, 730, 753—756
species, 166, 168
Djimdoumalbaye, Ahounta, 773
DNA, 18, 23, 48, 340-354. See also
Human heredity
and cell size, 274, 276
chromosomes, 279-280
and classification, 521-522, 529
components of, 344-345
crossing-over, 484, 499
DNA fingerprinting, 433—434, 440,
443
DNA microarray, 432
DNA polymerase, 351, 404, 423
DNA replication, 281, 350-353,
374-375, 424425
double-helix model of, 347348
in eukaryotic cells, 193, 352-353
evolution of, 554-555
extraction, 354, 403
functions of, 342-343
and genetic disorders, 398
as genetic material, 340-341
and hominine evolution, 771
manipulating, 403—405
mtDNA, 434
mutation rates in, 498—499
and privacy, 437
in prokaryotic cells, 193, 352-353
recombinant, 421-425, 430
and RNA, 362-365
sequencing, 404409
Domains, 525-528
Dominance
codominance, 319
incomplete, 319
principle of, 310, 318
Dominant alleles, 310-312, 318, 394
Dopamine, 904-905
Dormancy, plant, 706707, 714, 847
Double fertilization, 700-701
Double Helix, The, 346
Double-helix model, 347—348
Double-loop circulatory systems,
792-793

Down syndrome, 401

Drip irrigation, 162

Drosophila melanogaster, 318, 323,
328,361, 382, 387, 490, 501

Drug addiction, 904-905

Dry forests, 112

Dunkleosteus, 759

Duodenum, 878

Dwarfism, 430, 982

Dynamic interaction. See
Interdependence

E. coli, 377, 383,421, 572-573, 581
Ears, 911
Earth
age of, 454-455, 467
early history of, 553555
evolution of, 544-545
geologic time scale, 542—543
Earthworms, 755, 792
Ebola, 1013, 1023
Echinoderms, 739, 756-757, 810, 815
Echocardiography, 962
Ecological pyramids, 77-78
Ecology, 23, 64—65
case studies, 175—-179
defined, 65
disturbance of, 76, 80, 106—109
ecological footprint, 173-174
ecological hot spot, 171
ecological succession, 106—109
global, 22
methods of studying, 68
and sustainability, 157, 174
Ecosystems, 65. See also Aquatic
ecosystems
biomes, 65, 110-116, 122
and climate, 96-98
competition in, 100-103
diversity of, 166
goods and services, 156—157
limiting factors in, 137
niches in, 99-100
preserving, 170-171
recycling within, 79-86
succession in, 106—109
symbioses in, 103-104
Ectoderm, 738, 997
Ectotherm, 829-830
Edema, 956
Ediacaran fauna, 753
Egg, 325, 825. See also Reproductive
system, human
Ejaculation, 990
Elbow, 932
Electric currents, 813



Electron, 34, 3638
Electron carriers, 232, 236
Electron microscopes, 192
Electron transport chain
and cellular respiration, 258
and photosynthesis, 236, 252
Elements, 35
Elimination, 875
Embryological development, 469,
500-501, 737, 739
Embryonic stem cells, 272-273,
295-297
Embryos, 292
animal, 738-739, 822
fossils of, 752
and gene regulation, 380-382
plant, 647
Embryos, human
cartilage in, 924-925
development of, 988, 995-1001
implantation of, 996
multiple, 996
Embryo sac, 699
Emerging diseases, 590-592,
1022-1023
Emigration, 132
Emphysema, 968
Endangered species, 169—-170
Endocrine glands, 828, 979, 984
Endocrine system, 828, 864, 978-987
Endocytosis, 212-213
Endoderm, 738, 997
Endodermis, 670, 672—673
Endoplastic reticulum, 200-201,
248-249
Endoskeleton, 815-817, 922
Endosperm, 700-701
Endospore, 583
Endosymbiotic theory, 202, 556557
Endotherm, 829-830
Energy, 20
activation, 51-52
and ATP, 226-227
from autotrophs, 71
and carbohydrates, 46
and cellular respiration, 260
in chemical reactions, 51
from chemosynthesis, 70
and chlorophyll, 230-231
consumers of, 71
ecological pyramids of, 77
and exercise, 264—265, 873
and food, 250, 868
in food chains and webs, 73-76
heat, 41
and oxygen, 252
from photosynthesis, 70

producers of, 69-70
in prokaryotes, 582
solar, 97
Environment. See also Adaptations;
Ecology; Ecosystems
and animal behavior, 847
biotic and abiotic, 66—67
disturbance of, 76, 80, 106109
and evolution, 544-544, 547-548
and gene expression, 321, 383
and human activity, 154-156,
173-174,183
and mutations, 375
and survival, 278, 473, 491
Environmental Protection Agency
(EPA), 173
Enzymes, 52-54
digestive, 785-786, 876-878
DNA polymerase, 351
restriction, 403—405, 421
Epidermis, 665, 670, 936
Epididymis, 989
Epiglottis, 876, 964
Epinephrine, 983
Epiphytic plants, 112
Epithelial tissue, 737, 863
Era, geologic, 543
Erythrocytes, 954
Escherichia coli, 377, 383, 421,
572-573, 581
Esophagus, 877
Essential amino acids, 870
Essential fatty acids, 870
Estivation, 112
Estrogens, 988, 992
Estuary, 119
Ethics, 14,297, 438-439
Ethylene, 711
Eubacteria, 524-525
Euglena, 603, 604
Eukarya, 524, 526
Eukaryotes, 193-194, 521
cell cycle of, 281
cell structure of, 196-207
DNA replication in, 352-353
electron transport chain in, 258
eukaryotic chromosomes, 280, 343,
352-353
gene regulation in, 379-381
and genetic variation, 557
origin of, 556-557
and protists, 605
single-celled, 523, 602, 752
transcription in, 364
unicellular, 214, 526527
viral infections of, 577
Everglades, 119

“Evo-devo,” 500, 737
Evolution, 13, 19, 21, 450. See also

Natural selection

adaptive radiation, 550-551

and animal behavior, 840—841,
848-849

of animals, 742—-743

and artificial selection, 457—458

of bacteria and viruses, 591

of birds, 520, 547, 762-763

of chordates, 757-764, 792

and classification, 516-522

coevolution, 551-552

common ancestors, 464, 468—469,
516-521, 546

convergent, 551

descent with modification, 464, 516

of DNA and RNA, 554-555

of Earth, 544-545

of endothermy, 830

and environment, 544—544,
547-548

of eukaryotic cells, 556-557

and fossil record, 466—467

and gene pools, 482-483

and genetic drift, 490

and genetic equilibrium, 491-492

hominine, 767-772

and Hox genes, 500-501

of infectious diseases, 23

of insects, 487

of invertebrates, 752-756

macroevolution, 546-547

of mammals, 468

of mitochondria, 557

molecular, 498-501

of multicellular organisms, 558,
640, 752

of nervous systems, 810-811

of organic molecules, 554

of plants, 636-640, 646, 650

of populations, 483-492

of primates, 765—772

of prokaryotic cells, 556-557

of protists, 605

rate of, 549

and sexual reproduction, 558

and speciation, 494-497, 517,
546-547

of vertebrate brains, 811

Excretion, 882
Excretory systems, 734735, 794-798,

864, 882887

Exercise

and energy, 264-265, 873
and health, 933
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Exhalation, 967
Exocrine glands, 979, 984
Exocytosis, 212-213
Exons, 365
Exoskeleton, 815, 817, 922
Experiment, controlled, 7, 9
Experimentation, ecological, 68
Exponential growth, 132-133
Extinction, 168—170, 538, 546548,
762
Extracellular digestion, 784
Eyes
in animals, 850
in fruit flies, 361, 387
human, 912-913
invertebrate, 812
vertebrate, 813

F

Facilitated diffusion, 209-211

FAD (flavine adenine dinucleotide),
256

FADH,, 256

Fallopian tubes, 991, 993

Family, 513

Farmer, 655

Fast-twitch muscle, 933

Fats, 250-251, 870, 873

Fat-soluble vitamins, 871

Fatty acids, 47-48

Feathers, 762

Feces, 881

Feedback inhibition, 732, 865, 986

Female cone, 648

Female reproductive system, 991-993.

See also Reproductive system,
human
Fermentation, 252, 262-263, 265-266
alcoholic, 263
lactic acid, 263, 265, 269
Ferns, 638, 644—645
Fertilization, 325, 995-996. See also
Reproduction
double, 700-701
external, 822
internal, 821
of pea plants, 309
Fertilizers, 84, 86, 717
Fetal development, 999
Fetus, 998
Fever, 1015
Fiber, 869
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Fibrinogen, 954
Fibrous root system, 669
Fight or flight response, 983
Filter feeders, 782
Filtration of blood, 884
Fins, 759
Fish, 500, 757, 759-761
brains of, 811
circulatory systems of, 792
excretion in, 795-796
fertilization in, 821-822
ghost, 33
jawless, 759
respiratory systems of, 788
Fishapod, 761
Fitness, 461. See also Natural
selection
Flagella, 199, 581, 607
Flagellates, 607
Flame cells, 796
Flatworms, 755, 783, 794, 796, 810, 812
Flavine adenine dinucleotide (FAD),
256
Fleming, Alexander, 1021
Flowering plants, 650654, 696—703
Flowers, 646, 650—-651
and hormones, 708
and meristems, 668
and photoperiod, 713
and pollinators, 552
structure of, 696—-697
Fluid mosaic model, 205
Fluorescence microscopy, 191, 291
Folic acid, 997
Follicle stimulating hormone (FSH),
983, 988-989, 991-993
Follicular phase, 992
Food, 868
allergies, 1025
chains, 73-76
and digestive system, 875-881
and energy, 250, 868
and fats, 250-251, 873
genetically modified, 437438
labels, 872-873
nutrients in, 869—673
webs, 74-76
Food vacuole, 612
Forensics, 433
Forensic scientist, 322
Forests, 109, 112, 114, 159
Forster, Georg, 917
Fossil fuels, 82, 178
Fossil preparator, 559
Fossils, 453, 538—545
adaptive radiations in, 550
anthropoid, 774

of birds, 763
Cambrian, 753, 758-759
chordate, 757-759, 761-762
classification of, 546
and continental drift, 545
dating, 541
Ediacaran fauna, 753
of eggs and embryos, 752
and evolutionary theory, 466-467
hominine, 768-769, 773
index, 540
microfossils, 555
of plants, 636, 638, 646, 652
trace, 752
types of, 538-539
Founder effect, 490, 496
Four-chambered heart, 793
Frameshift mutations, 373
Franklin, Rosalind, 346-349
Fraternal twins, 996
Freshwater ecosystems, 118-119
Freshwater resources, 160—162
Frogs, 383, 600, 735, 761, 818, 848
Fronds, 644
Frontal lobe, 903
Fructose, 46
Fruit, 651, 704
Fruit flies, 318, 323, 328, 361, 382,
387,490
Fruiting body, 619
Fungi, 523-524, 527, 618-626, 1010
classification of, 621
lichens, 107, 623
mycorrhizae, 624-625
parasitic, 622—623
reproduction in, 621

G

Galactose, 46, 378
Galapagos finches, 453, 471-473,
496497
Galapagos islands, 452
Gallbladder, 878
Gametes, 312, 325
and gene sets, 323
human, 985, 990, 995
of plants, 637
Gametophytes, 637-638, 646,
697-699
Ganglia, 810, 906
Gas exchange, 635, 682, 787, 966
Gastrovascular cavity, 784
Gastrulation, 997
Gel electrophoresis, 404-405, 422



Genes, 18, 310
alleles of, 310, 482
and behavior, 841
and cancers, 289
and chromosomes, 323
as derived characters, 521
and DNA, 340-341
and DNA microarrays, 432
gene duplication, 499-500
gene expression, 370-371, 377-383,
980
gene families, 500
gene pools, 483, 490
gene regulation, 377-383
gene therapy, 431
homeobox, 382
homeotic, 382
homologous, 471
Hox, 382, 471, 500-501
identifying, 406
lateral gene transfer, 485
linkage, 328-329
mapping, 328-329
MCIR, 394
mutations of, 372-376, 484
and phenotypes, 485-486
and proteins, 370
sex-linked, 395
Ubx, 501
Genetic engineering, 418—439
in agriculture and industry, 428-429
ethics of, 438—439
in health and medicine, 430432
personal identification, 433—434
and privacy, 402, 436—437
recombinant DNA, 421-425
and safety, 437-438
selective breeding, 418-420, 716
transgenic organisms, 426—427
Genetic Information Non-
discrimination Act, 402, 409, 437
Genetics, 308—329. See also Alleles;
Meiosis
codominance, 319, 394
dominant and recessive alleles,
310-312,318
genetic code, 366—367, 370, 470
genetic diseases, 947, 961, 973
genetic disorders, 395, 398-401
genetic diversity, 166—168, 820
genetic drift, 490
genetic equilibrium, 491-492
genetic marker, 425
genetic recombination, 484
genetic testing, 402, 431
genetic variation, 419—420,
482-486, 558

incomplete dominance, 319
multiple alleles, 320
principle of dominance, 310, 318
principle of independent
assortment, 317-318, 328-329
segregation of alleles, 312, 314, 318
traits, 309, 320
Genital herpes, 994
Genital warts, 994
Genome, human, 392-393, 403—409,
436
Genomics, 23,407, 435
Genotypes, 315, 321, 397-398, 407, 482
Genus, 511, 516
Geographic isolation, 495, 496
Geological processes, 80
Geologic time scale, 542-543
German measles, 1001
Germination, 706—707
Germ layers, 738
Germ theory of disease, 586, 1010
Gibberellins, 711
Gibson, Daniel G., 435
Gigantism, 982
Gills, 788
Gizzard, 785
Glands, 978-979, 982-987
adrenal, 979, 983
endocrine and exocrine, 979, 984
hypothalamus, 866, 903, 979, 982,
986-987
pancreas, 878, 979, 984
pineal, 979
pituitary, 886, 979, 982-983
reproductive, 985
thymus, 957, 979, 1016
thyroid, 979, 985, 987
Glial cells, 863
Global ecology, 22
Global warming, 177
Globins, 500
Globulins, 954
Glomerulus, 884
Glucagon, 978, 984
Glucose, 46-47, 209, 251, 378, 867
Glycogen, 47
Glycolysis, 252, 254-255, 262
Goiter, 985
Goldstein, Joseph, 960-961
Golgi apparatus, 201
Gonads, 985
Gonorrhea, 994
Gradualism, 549
Grafting, 703
Grana, 231
Grant, Peter and Rosemary, 472473,
496

Grassland, 112-113

Gravitropism, 712

Gray matter, 902

Great Plains, 158—159

Green algae, 528, 610, 623, 634,
636—640

Green fluorescent protein (GFP), 422

Greenhouse effect, 97, 163-164, 178,
545

Griffith, Frederick, 338—340, 349, 423

Ground tissue, 665, 666, 670, 680

Growth hormone (GH), 982-983

Growth plates, 925

Guanine, 344-345, 348, 366

Guard cells, 682—683

Guerin, Camille, 589

Gullet, 612

Gymnosperms, 646—649

H
Habitat, 99
Habitat fragmentation, 168
Habituation, 842
Hair, 937

color, 394, 396-397

follicles, 937
Half-life, 540-541
Haploid cells, 323-328
Haploid (N) phase, 637
Haplotypes, 407
Hardy-Weinberg principle, 491
Haversian canals, 924
Hearing, 911
Heart, 791, 793, 949-951
Heartburn, 877
Heart disease, 167, 957-958, 962
Heartwood, 678
Heat

absorption, 122

capacity, 41

greenhouse effect, 97

transport, 98
Helicobacter pylori, 877
Helix, 346
Helmont, Jan van, 225, 229, 245
Helper T cells, 1019, 1026
Hemoglobin, 49, 57, 375, 398, 870,

872,954, 966
Hepatitis B, 588-589, 994
Herbaceous plants, 653
Herbicides, 428, 438
Herbivores, 71, 783, 785-786
Herbivory, 102, 138-139
Heredity, 20, 308, 318. See also
Genetics; Human heredity

Hermaphrodites, 820
Heroin, 904

Index 1-9




Index contd

Herpes, 994
Hershey, Alfred, 340-341, 349
Heterotrophic protists, 612—-613
Heterotrophs, 71, 228, 250, 527
Heterozygous organisms, 314
Hibernation, 847
High-altitude adaptation, 831
High-density lipoprotein (HDL), 959
Histamines, 938, 1014
Histones, 280, 352
HIV, 578, 589, 1023, 1026-1027
Homeobox genes, 382
Homeostasis, 19—20

in animals, 732, 827—-830

and blood glucose levels, 978, 984

and breathing, 967

and cells, 214-217

and endocrine system, 828, 986-987

in humans, 865-867, 886—887

and kidneys, 886-887

and pH, 44

of plants, 682-683, 711

and skin, 935, 937
Homeotic genes, 382
Hominines, 767-772
Hominoids, 767
Homo erectus, 771
Homo ergaster, 770
Homo habilis, 770-771
Homologous chromosomes, 323-325,

327

Homologous proteins, 471
Homologous structures, 468—469
Homo neanderthalensis, 772,773
Homo sapiens, 767, 770,772, 773
Homozygous organisms, 314
Hooke, Robert, 190
Hormone receptors, 709, 980
Hormones, 978

animal, 708

and homeostasis, 828

local, 980

and metamorphosis, 824

parathyroid, 985

plant, 708-714

prostaglandins, 980

releasing, 983

sex, 988

steroid and nonsteroid, 379,

980-981

Hornworts, 641
Hoxc8, 470
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Hox genes, 382, 471, 500-501
Human activity, 154-156, 173—174,
183. See also Resources, natural
Human body
circulatory system, 734, 791, 793,
948-953, 957-961, 963
digestive system, 737, 864, 875-881
embryonic development, 988,
995-999
endocrine system, 828, 864,
978-987
excretory system, 882—887
fetal development and childbirth,
999-1001
and homeostasis, 865—-867, 886—887
integumentary system, 864,
935-939
levels of organization of, 862—-864
lymphatic system, 864, 956—957
muscular system, 864, 928-933, 940
nervous system, 896-908
and nutrients, 868—873, 880
organs in, 863
reproductive system, 864, 988-993
respiratory system, 963—969
sense organs, 909-913
skeletal system, 864, 922-927
specialized cells in, 862
tissues in, 862—863
and water, 869, 986
Human Genome Project, 406—409, 430
Human growth hormone (HGH), 3,
29,430
Human heredity, 392-409
genetic disorders, 395, 398-401
and genome, 392-393, 403—409
karyotypes, 392393
pedigrees, 396-397, 410
transmission of traits, 394-396
Human immunodeficiency virus
(HIV), 578, 589, 1023, 1026-1027
Human papillomavirus (HPV),
588-589, 994
Human populations. See also
Populations
growth patterns of, 143-145
history of, 142-143
impact of, 80, 84, 109, 139, 141
Humoral immunity, 1016-1018
Huntington’s disease, 399
Hutton, James, 454—455, 459, 467
Hybridization, 419
Hybrids, 309
Hydras, 754, 814
Hydrochloric acid, 44
Hydrogen, 35, 51
Hydrogen bonds, 41, 348

Hydrogen ions, 43—44
and cellular respiration, 258
and photosynthesis, 236-237
Hydrophilic molecules, 204
Hydrophobic molecules, 204
Hydrostatic skeleton, 814
Hypercholesterolemia, 973
Hypertension, 887, 959
Hyperthyroidism, 985
Hypertonic solutions, 210-211
Hyphae, 619
Hypodermis, 936
Hyponatremia, 221
Hypothalamus, 866, 903, 979, 982,
986987
Hypothesis, 7, 9
Hypothyroidism, 985
Hypotonic solutions, 210-211

Iceman, 633, 659
Ichthyosaur, 536537
Identical twins, 996
Immigration, 132
Immune response, 1016-1018
Immune system, 828, 864
acquired immunity, 1020
cell-mediated immunity, 1018-1019
disorders of, 1024-1027
humoral immunity, 1016-1018
and infectious diseases, 1015-1019
Immunity, 588
Implantation of embryo, 996
Imprinting, 844-845
Impulses, 897-900
Inbreeding, 419
Incisors, 785
Incomplete dominance, 319
Independent assortment, principle of,
317-318, 328-329
Independent variable, 7
Index fossils, 540
Infant mortality, 1001
Infectious diseases, 23,1010—-1023.
See also Diseases,
causes of, 1010-1011
and immune system, 1015-1019
nonspecific defenses against,
1014-1015
spread of, 1012-1013, 1021-1023
Inference, 7
Inflammation, 927
Inflammatory response, 1014
Influenza, 575, 588-589, 591,
1010
Ingenhousz, Jan, 229
Ingestion, 875



Inhalation, 967
Inheritance, 308, 310, 318, 456, 461.
See also Genetics; Human heredity
Innate behavior, 841, 844—845
Inorganic chemistry, 45
Insecticides, 161, 428, 438
Insects, 755
colonies of, 849
and Hox genes, 501
metamorphosis in, 823-824
mutations in, 376
and plant evolution, 552
and pollination, 700
respiratory system of, 789
Insight learning, 843
Insulin, 870, 978, 984
Integrated pest management (IPM),
162
Integumentary system, 864, 935-939
Interdependence, 21
of biosphere, 64-65
in food chains and webs, 73-76
Interferons, 1015
Intergovernmental Panel on Climate
Change (IPCC), 177-178
International HapMap Project, 407
International System of Units (SI), 24
Interneurons, 809, 897
Interphase, 281, 324
Intertidal zone, 120
Intestinal diseases, 615
Intestine
large, 881
small, 878, 880-881
Intracellular digestion, 784
Introduced species, 169
Introns, 365
Invasive species, 136
Invertebrate biologist, 736
Invertebrates, 730. See also Chordates;
Vertebrates
body cavities of, 738
body plans of, 744
cladogram of, 754-756
development of young, 823—824
evolution of, 752-753
fertilization in, 821-822
nervous systems of, 810
respiratory systems of, 788—789
response to stimuli in, 809
sense organs of, 812
skeletons of, 814
Iodine, 985
Ionic bonds, 37
Ions, 37, 43—44
Iris, 653, 697
Irish Potato Famine, 601, 629

Iris (of eye), 912

Islets of Langerhans, 984
Isolation, reproductive, 494-495
Isotonic solutions, 210-211
Isotopes, 35

Ivanovski, Dmitri, 574

Iwata, So, 229

J

Jawless fishes, 759

Jaws, 758—759

Jellyfish, 422, 754, 820-821
Jenner, Edward, 589, 1020
Johanson, Donald, 773
Joints, 816-817, 926927
Jurassic Period, 562, 762
Just, Ernest Everett, 996

K

Karposi sarcoma, 1025
Karyotypes, 392-393
Kenyanthropus, 768
Keratin, 936
Keystone species, 103, 167
Kidneys, 795, 867, 883887, 986—987
artificial, 799
and blood pressure, 884, 886-887,
953
and salt, 798
Kilocalorie, 250
Kingdoms, 514, 523-525
Kin selection, 849
Klinefelter’s syndrome, 401
Koch, Robert, 1010-1011
Koch’s postulates, 1011
Krebs, Hans, 256
Krebs cycle, 252, 256-260

L

Laboratory technician, 195

Lac operon, 377-378, 383

Lac repressor, 378

Lactic acid fermentation, 263, 265, 269
Lactobacillus, 585

Lactose, 378, 383

Laetoli footprints, 768, 773

Lamarck, Jean-Baptiste, 456, 459, 460
Lampreys, 759, 850

Lancelets, 758, 813

Land plants, 637

Langerhans, Paul, 984

Language, 851

Large intestine, 881

Lartet, Edouard, 773

Larvae, 756, 823

Larynx, 964

Lateral gene transfer, 485
Leaf loss, 714
Leakey, Maeve, 773
Leakey, Mary, 773
Learning, 842—845. See also Animal
behavior
Leaves of plants, 664, 680—684
Leeches, 104, 755
Lens, 912
Leucine, 367
Leukocytes, 955
Levels of organization
animals, 737
ecological, 65
human body, 862-864
multicellular organisms, 216-217
proteins, 49
Lewis, Edward B., 382
Lichens, 107, 623
Life cycle of plants, 637
angiosperms, 698—701
ferns, 644-645
green algae, 640
gymnosperms, 648—649
mosses, 641-642
Life span of plants, 654
Ligaments, 816,927
Light. See also Sunlight
absorption, 230
and photosynthesis, 240
plant response to, 709, 712-713
Light-dependent reactions, 233,
235-237
Light-independent reactions, 233,
238-239
Light microscopes, 191-192
Lignin, 641, 643, 666
Limb formation, 468—469, 740, 743
Limb girdles, 815
Limbic system, 902
Limiting nutrient, 85
Linnaean classification system,
512-514
Linnaeus, Carolus, 510-513, 515, 516
Lipid bilayer, 204-205
Lipids, 47, 204, 870
Lipoproteins, 959
Liver, 201, 867, 878, 883, 960-961
Liverworts, 641
Living things, 17-19
Lobes, 902
Local hormones, 980
Logistic growth, 134-135
Lohest, Max, 773
Long-day plants, 713
Loop of Henle, 884
Loudness, 910
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Low-density lipoprotein (LDL),
959-961

“Lucy,” 769, 773

Lung cancer, 938, 968

Lungs, 788-790, 883, 950, 964, 966-970

Lupus, 1025

Luteal phase, 993

Luteinizing hormone (LH), 983,
988-989, 991-993

Lyell, Charles, 454—455, 459

Lyme disease, 587, 1013, 1023, 1028,
1031

Lymph, 956

Lymphatic system, 864, 956—957

Lymph nodes, 957

Lymphocytes, 955, 1016

Lyon, Mary, 396

Lysogenic infections, 577

Lysosomes, 198

Lysozyme, 429, 876, 1014

Lytic infections, 576-577

M

Macleod, Colin, 349
Macroevolution, 546—547
Macromolecules, 46—49, 250, 344
Macrophages, 955
Mad cow disease, 573, 597, 1023
Magnetic Resonance Imaging (MRI),
962
Malaria, 400, 616, 1010
Male cone, 648
Male reproductive system, 988—990.
See also Reproductive system,
human
Malignant tumors, 289
Malpighian tubules, 797
Malthus, Thomas, 142, 457, 459, 460
Mammalia, 518-519, 520
Mammals, 764
adaptive radiation of, 550
brains of, 811
ears of, 813
evolution of, 468
marine, 846
muscular systems of, 817
reproductive strategies of, 825-826
respiratory system of, 790
Mammary glands, 825
Mangrove swamps, 12, 119
Manipulated variable, 7
Marcus, Rudolph, 229
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Margulis, Lynn, 557
Marine biologist, 105
Marine ecosystems, 120-121
Marsupials, 764, 826
Marsupium, 826
Mass extinction, 548
Mass number, 35
Mast cells, 1014
Matrix, 256
Matter, cycles of, 20, 79-86
Mayer, Julius Robert, 229
McCarty, Maclyn, 349
MCIR gene, 394
Measurement, scientific, 24
Mechanical digestion, 785, 875-877
Mechanoreceptors, 911, 914
Medications, 1021
Medicine, 430-432
Medulla oblongata, 811, 903, 967
Meiosis, 324-329, 820. See also Sexual
reproduction
in angiosperms, 698—699
crossing-over, 324, 329, 484, 499
meiosis I, 324-325
meiosis 11, 325
and mitosis, 326—328
modeling, 330
nondisjunction in, 401
Melanin, 936
Melanocytes, 936
Melanocyte-stimulating hormone
(MSH), 983
Melanoma, 938-939
Mello, Craig, 381
Membranes
cell, 193, 203204, 209-213
and diffusion, 787
thylakoid, 236-237
Memory B cells, 1017-1019
Mendel, Gregor, 308-318, 329, 349,
370, 482
Meningitis, 587
Menopause, 993
Menstrual cycle, 991-993
Menstruation, 993
Mercury, 161
Meristems, 667—668, 670, 677
Mesoderm, 738, 997
Mesophyll, 680—681
Mesozoic Era, 544, 562
Messenger RNA (mRNA), 363,
368-370
Metabolism, 19, 985
Metamorphosis, 383, 823-824
Methamphetamine, 904
Methicillin-resistant Staphylococcus
aureus (MRSA), 591

Methionine, 369
Metric system, 24
Microclimates, 96
Microfilaments, 199
Microfossils, 555
Micrographs, 192
MicroRNA (miRNA), 380-381
Microscopes, 190-192
Microscopist, 195
Microspheres, 554
Microtubules, 199
Microvilli, 880
Midbrain, 903
Migration, 813, 847, 997
Miller, Stanley, 554
Minerals, 872
in bones, 922-923
and plants, 635
Mitochondria, 202, 216, 248-249,
252,521
evolution of, 557
matrix of, 256
in muscle, 933
Mitochondrial DNA (mtDNA), 434
Mitosis, 282-285. See also Asexual
reproduction
in angiosperms, 698—699
DNA replication, 353
and meiosis, 326-328
in protists, 608
Mitotic spindle, 199
Mixture, 42
Modeling, ecological, 68
Model systems, 308
Molars, 785
Molds, 603, 604, 608—609, 613,
620-621
Molecular biology, 23, 370
Molecular clocks, 498-499
Molecular evolution, 498-501
Molecular transport, 212
Molecules, 37
electron carrier, 232
evolution of, 554
homologous, 470-471
hydrophilic/hydrophobic, 204
macromolecules, 46—49, 250, 344
polar, 40—41
water, 37, 40—41
Molina, Mario, 175
Mollusks, 756, 810, 815
Molting, 815
Monera, 523-524
Monkeys, 766-767
Monocots, 652-653, 669, 675-676,
706-707



Monoculture, 155
Monohybrid cross, 317
Monomers, 46
Monophyletic group, 516
Monosaccharides, 46, 869
Monotremes, 764, 825
Montreal Protocol, 175
Morgan, Thomas Hunt, 318, 323,
328-329, 349
Mosquito, 616—617, 812
Mosses, 638, 641-642
Motor neurons, 809, 897, 900, 931
Mountain ranges, 116
Mount Saint Helens, 106, 109
Mouth, 739, 876
Mouthparts, 785-786
Mucus, 877,964, 1014
Mullis, Kary, 423
Multicellular organisms, 527-528
cells of, 215-217
evolution of, 558, 640, 752
Multiple alleles, 320
Multipotent cells, 295
Muscle contraction, 930-932
Muscle fibers, 929
Muscle tissue, 863, 928-929
Muscular systems
animals, 733, 816-818
humans, 864, 928-933, 940
Museum guide, 559
Mushrooms, 618-619, 622, 626
Mutagens, 375
Mutant, 420
Mutations, 372-376, 484, 491
bacterial, 420
chromosomal, 372, 374-375
effects of, 374-376
gene, 372-376, 484
and genetic variation, 419-420
and molecular clocks, 498-499
neutral, 484, 498
in prokaryotes, 583
Mutualism, 103, 614, 623-625
Mutualistic symbionts, 783
Mycelium, 619
Mycobacterium tuberculosis, 583,
586, 1010
Mycorrhizae, 624-625
Myelin sheath, 897
Myocardium, 949
Myofibrils, 930
Myoglobin, 933
Myosin, 930

NAD", 255-256, 262-263
NADH, 255-256, 262-263
NADP™, 232-233, 235-237
NADPH, 232, 235-239
Nails, human, 937
National Institute of Drug Abuse
(NIDA), 905
Natural resources. See Resources,
natural
Natural selection, 460—-464. See also
Evolution
and adaptations, 461-464
and beak size, 472-473, 496497
and competition, 473, 497
defined, 462
directional, 489
disruptive, 489
and extinction, 548
and genetic diversity, 820
and phenotypes, 482-483, 488—489
on polygenic traits, 488—489
on single-gene traits, 488
Navigation, 813
Neanderthals, 772, 773
Negative feedback, 732, 865
Nematodes, 755
Neogene Period, 563
Nephridia, 797
Nephrons, 884
Nephrostomes, 797
Nerve impulses, 897-900
Nerve nets, 810
Nerves, 897
Nervous system, human, 896-908
autonomic, 908
central, 896, 901-904
peripheral, 896, 906-908
sensory receptors, 906
somatic, 907
sympathetic/parasympathetic, 908
Nervous systems, animal, 733,
808-811, 864, 951
Nervous tissue, 863
Neuromuscular junction, 931
Neurons, 808—-809, 863, 897—898, 931
Neurotransmitters, 900
Neurulation, 997
Neutral mutations, 484, 498
Neutrons, 34-35
Niches, 99-100
Nicotinamide adenine dinucleotide
(NAD™"), 255
Nicotinamide adenine dinucleotide
phosphate (NADP™), 232-233,
235-237

Nicotine, 904, 968
Nitrogen cycle, 84
Nitrogen fixation, 84, 585
Nitrogenous bases, 344—345
Nitrogenous waste, 794—795
Nodes of plant stem, 675
Nondisjunction, 401
Nonpoint source pollution, 160
Nonrenewable resources, 157
Nonsteroid hormones, 980
Nonvertebrate chordates, 731, 758,
811, 813, 822

Norepinephrine, 983
Northwestern coniferous forests, 114
Nose, 963
Notochord, 731
Nucleic acids, 48, 344, 403, 436
Nucleolus, 197
Nucleosomes, 280, 352
Nucleotides, 48, 344345, 357
Nucleus, 34,193-194, 197
Nutrient cycles, 82-86

carbon, 82-83

limitations of, 85—86

nitrogen, 82—83

phosphorous, 82-83
Nutrients, 82, 869

absorption of, 957

and human body, 868-873, 880

limiting, 85

and plant growth, 160, 671, 687
Nymphs, 823

o

Obesity, 874
Observation

ecological, 68

scientific, 6
Occipital lobe, 903
Occupation of organism, 100
Ocean currents, 98, 118
Oceans, 120-121. See also Aquatic

ecosystems

Oken, Lorenz, 191
Omnivores, 71
1000 Genomes Project, 409
On the Origin of Species, 460
Oomycetes, 608
Open circulatory systems, 791
Operant conditioning, 843
Operator (O), 378
Operon, 377-378
Opposable thumb, 767
Optic lobes, 811
Optic nerve, 913
Order, 513
Ordovician Period, 560, 759
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Organelles, 196, 198-202
Organic chemistry, 45. See also
Chemistry of life
Organic molecules, 554
Organisms, interactions of, 65
Organ rejection, 1019
Organs
cellular, 216
human, 863
Organ systems
cellular, 216
human, 863
Osmosis, 210-211, 218
and kidneys, 795
in plants, 672
Osmotic pressure, 211
Ossification, 925
Osteoarthritis, 925
Osteoblasts, 925
Osteoclasts, 925
Osteocytes, 925
Osteoporosis, 925
Ova, 202, 991-993, 995-996
Ovaries
of flowers, 650, 697
human, 979, 991
Opverfishing, 176
Oviparous species, 822
Ovoviviparous species, 822
Ovulation, 993
Ovules, 648, 697
Oxygen, 35
accumulation of, 555
and electron transport, 258
in glycolysis, 255
molecules of, 37
and photosynthesis, 236, 253
and respiration, 249, 251-253,
966-967
Oxytocin, 982, 1000
Ozone, 163
Ozone layer, 175

P

Pacemaker, 951

Pain receptors, 909
Paleontologist, 538, 539, 559
Paleozoic Era, 560-561
Palisade mesophyll, 681
Pancreas, 878, 979, 984
Paramecium, 198, 608, 612
Parasitic symbionts, 783, 1011
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Parasitism, 104, 140, 579
in fungi, 622-623
in protists, 615-616
in worms, 820, 1011
Parasympathetic nervous system, 908
Parathyroid gland, 979, 985
Parathyroid hormone, 985
Parenchyma, 667
Parental care, 824
Parietal lobe, 903
Park ranger, 105
Parthenogenesis, 819, 835
Particulates, 164
Passion flower, 697
Passive immunity, 1020
Passive transport, 209-211
Pasteur, Louis, 586, 589, 1010
Patents, 436, 438
Pathogens, 586, 828, 1010-1011.
See also Infectious diseases
Pathologist, 195
Pavlov, Ivan, 843
Pax6 gene, 387
Pedigrees, 396397, 410
Peer review, 12
Penicillin, 591, 1021
Pepsin, 53, 877
Peptidoglycan, 525, 581
Perennial plants, 654
Period, geologic, 543
Periodic Table, 35
Periosteum, 924
Peripheral nervous system, 896,
906-908
Peristalsis, 877
Permafrost, 115
Permian Period, 561, 762
Perspiration, 883, 935, 937
Pesticides, 161, 487, 717
Petals, 696
Petiole, 680
Phagocytosis, 213, 1014-1015
Phanerozoic Eon, 542543, 560-563
Pharyngeal pouches, 731
Pharynx, 731, 876, 964
Phenotypes, 315
alleles and, 488
and genes, 485-486
and genotypes, 321, 398
and natural selection, 482483,
488-489
Phenylalanine, 369, 399
Pheromones, 850
Phipps, James, 1020
Phloem, 643, 666
Phosphorus cycle, 85
Photic zone, 117, 121

Photoperiod, 713
Photoreceptors, 912-913
Photosynthesis, 70, 224-241
and adenosine triphosphate (ATP),
226-227,235-239
and autotrophs, 228
C4 and CAM plants, 113, 241
and carbon dioxide, 239, 241, 253
and cellular respiration, 253
and chlorophyll, 230-232
and chloroplasts, 202, 231
defined, 228
factors affecting, 240-241
and light-dependent reactions, 233,
235-237
and light-independent reactions,
233, 238-239
and mesophyll, 681
overview of, 232-233
and plants, 70, 113, 230-231
and prokaryotes, 584
rate of, 240
Photosynthetic bacteria, 70, 555
Photosynthetic protists, 610611
Photosystems, 235-236
Phototropism, 712
pH, 43-44, 53
Phylogenetic systematics, 516-517
Phylogeny, 516
Phylum, 514
Phytochrome, 713-714
Phytoplankton, 73, 117, 611
Pigments, 230-231
Pikaia, 757
Pili, 581
Pineal gland, 979
Pinocytosis, 213
Pioneer species, 107
Pistil, 697
Pith in plant stem, 675
Pituitary gland, 886, 979, 982-983
Placenta, 822, 826, 998
Placentals, 764, 826
Planarian, 812
Plankton, 118
Plantae, 523-524, 528, 634, 637
Plant breeder, 322
Plant pathologist, 655
Plant reproduction, 696-718
flowering plants, 696-703
seed plants, 646-647, 650, 704-707
vegetative, 702—703
Plants, 634-654. See also Angiosperms
and acid rain, 180
asexual reproduction in, 277, 640,
702-703
branching in, 710



Plants (cont’d)
and cell differentiation, 292
cells of, 203, 206-207, 211, 215
characteristics of, 634-635
classification of, 634, 637, 641,
652-653
crop, 428-429, 437-438, 715-717
cytokinesis, 284
diseases of, 622
epiphytic, 112
flowering, 650-654, 696-703
fossils of, 636, 638, 646, 652
fruit of, 651, 704
genetically modified, 428, 430
growth of, 676-679, 687
gymnosperms, 646-648
and herbivory, 102, 138-139, 552
history and evolution of, 636—640,
646, 650
homeostasis in, 682-683, 711
hormones in, 708-714
and humans, 715-718
leaves of, 664, 680—684
life cycle of, 637, 640—-642, 644—645,
648—-649
life span of, 654
light detection in, 709
and mycorrhizae, 624-625
and nutrients, 160, 671, 687
and photosynthesis, 70, 113,
230-231
polyploidy in, 376, 420
and polysaccharides, 47
roots of, 664, 669-673, 688
and seasonal change, 713-714
seed, 638, 646—649, 664—668,
704-707
seedless, 639-645
stems of, 664, 674—679
temporal isolation in, 495
tissues in, 641, 643-644, 665—668,
670, 680
transgenic, 426, 428, 430
transport in, 635, 641, 666,
672—-673, 685-687
tropisms, 712
vacuoles in, 198
and water, 635, 641, 672—-673,
685687
Plaques, 958
Plasma, 954
Plasma cells, 1017
Plasma membrane, 193
Plasmids, 424-425
Plasmodium, 613
Plasmodium, 607, 616—617, 1011
Platelets, 955

Plate tectonics, 544-545
Pleural membranes, 967
Pluripotent cells, 294
Point mutations, 373
Point source pollution, 160
Polar molecules, 40—41
Polar zones, 97
Poliovirus, 588—589
Pollen cone, 648
Pollen grain, 215, 325, 647, 698
Pollen tube, 648, 700
Pollination, 309, 552, 647-648, 651,
700
Pollutants, 160—165, 169
Polychlorinated biphenyls (PCBs), 161
Polygenic traits, 320, 486, 488—489
Polymeraze chain reaction (PCR), 423
Polymerization, 46
Polymers, 46
Polypeptides, 48, 366
Polyploidy, 376, 420
Polysaccharides, 47, 869
Polyunsaturated fats, 47, 870
Pons, 903
Population geneticist, 322
Population growth, 130-145
exponential, 132-133
factors affecting, 132
human, 142-145
limiting factors, 137-141
logistic, 134-135
rate of, 131
Populations, 64
age structure of, 131, 144
alleles in, 483
density of, 131, 138-140
describing, 130-131
distribution of, 131
evolution of, 483-492
frequency of phenotypes in,
485—-486, 488—489
and gene pools, 483, 490
and genetic diversity, 820
and genetic drift, 490
and genetic equilibrium, 491-492
geographic range of, 131
overcrowding in, 140
Porifera, 754
Positron emission tomography (PET),
905
Prasher, Douglas, 422
Precambrian Time, 543
Precipitation, 112
Predation, 102, 138-139
Pregnancy, 993
Prehensile tail, 767
Premolars, 785

Pressure-flow hypothesis, 687
Priestly, Jacob, 229
Primary growth, 676
Primary producers, 69
Primary succession, 106—107
Primates, 765—772
Principle of dominance, 310, 318
Principle of independent assortment,
317-318, 328-329
Principles of Geology, 454—455
Prions, 592, 597
Probability, 313-314
Producers, 584
Products, 50
Progesterone, 993
Prokaryotes, 193-194, 197, 523,
580-585. See also Bacteria
archaea, 524, 526, 580-581
asexual reproduction in, 281
cell cycle of, 281
classification of, 580-581
DNA replication in, 352-353
electron transport chain in, 258
evolution of, 556-557
in food production, 263
gene regulation in, 377-378
microfossils of, 555
mutations in, 583
photosynthetic, 584
prokaryotic chromosomes, 279
reproduction in, 583
structure and function of, 582-585
transcription in, 364
unicellular, 214, 525-526
Prolactin, 983, 1000
Promoters, 365
Prophage, 577
Prostaglandins, 980
Prostate gland, 990
Proteinoid microspheres, 554
Proteins, 48—49, 870
cell production of, 200-201
collagen, 863
cyclins, 286, 288
food value of, 250-251
and genes, 370
histones, 280
homologous, 471
levels of organization, 49
protein carriers, 209
protein pumps, 212
protein synthesis, 363, 366-370, 384
regulatory, 287
and ribosomes, 200
in skeletal muscles, 930
Proterozoic Eon, 542, 543
Protista, 523-524, 526-527, 602
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Protists, 526-527, 602—617, 1011
autotrophic, 610-611
classification of, 602—-604
evolution of, 605
heterotrophic, 612-613
movement of, 606—607
reproduction in, 608—609
symbiotic, 614-616

Protons, 34-35

Protostomes, 739

Protozoan, 214

Prusiner, Stanley, 592

Pseudocoelom, 738

Pseudopods, 606

Puberty, 988

Public health, 1021

Pulmonary circulation, 950

Punctuated equilibrium, 549

Punnett squares, 315-316

Pupa, 823

Pupil, 912

Pyloric valve, 877

Pyramids of biomass, 78

Pyramids of energy, 77

Pyramids of numbers, 78

Pyruvic acid, 252, 254, 256

Q

Qualitative data, 8
Quantitative data, 8
Quaternary Period, 542, 563

Rabies, 589

Radial symmetry, 738, 756
Radioactive isotopes, 35
Radioactivity, 466

Radiometric dating, 540—541
Ragweed, 694-695

Rain forests, 109, 112

Random mating, 492
Reabsorption, 884

Reactants, 50

Receptors, 217

Recessive alleles, 310-312, 318, 394
Recombinant DNA, 421-424, 430
Red blood cells, 954-955

Red muscle, 933

Red tide, 611

Reflex, 901

Reflex arc, 907
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Regional climates, 110
Regulatory proteins, 287
Rejection, organ, 1019
Relative dating, 540
Releasing hormones, 983
Renewable resources, 157
Replication, DNA, 350-353
Reproduction, 19-20. See also Asexual
reproduction; Sexual
reproduction
in animals, 277, 735, 819—826
and cell division, 277-278
in flowering plants, 696—703
in fungi, 621
in mammals, 825-826
in prokaryotes, 583
in protists, 608—609
reproductive success, 850
in seed plants, 646—647, 650,
704-707
vegetative, 702—703
Reproductive isolation, 494-495, 497
Reproductive system, human, 864
embryonic development, 988,
995-1001
female, 991-993
glands of, 985
male, 988—990
Reptiles, 468, 762, 790, 793, 811
Resistance training, 933
Resources, natural, 100-101, 158—-165.
See also Biodiversity
atmospheric, 163-165
freshwater, 160-162
renewable/nonrenewable, 157
soil, 158-160
Respiration, 249, 251-253, 963,
966-967. See also Cellular
respiration
Respiratory system, human, 963-969
Respiratory systems, animal, 734-735,
789-790, 864
Responding variable, 7
Response, 809
Resting potential, 898-899
Restriction enzymes, 403—405, 421
Retina, 913
Retroviruses, 578
Rh blood group, 394
Rheumatoid arthritis, 1025
Rhizoids, 641
Rhizomes, 644
Ribonucleic acid (RNA). See RNA
Ribose, 362
Ribosomal RNA (rRNA), 363, 370
Ribosomes, 200, 363, 368—370

Rickets, 921, 943
RNA, 48, 362-371
and DNA, 362-365
evolution of, 554-555
miRNA, 380-381
mRNA, 363, 368-370
RNA interference, 380-381
RNA polymerase, 364-365
transcription, 364, 368, 377-379
translation, 368—370
tRNA, 363, 368—-370
viruses, 578
Rods, 913
Roots of plants, 664, 669—673, 688
anatomy of, 670
functions of, 671-673
length of, 669
root cap, 670
root hairs, 670
types of, 669
Roundworms, 755, 783, 810
Rowland, F. Sherwood, 175
Rubella, 1001
Rumen, 786

S

Sabin, Albert, 589
Safety studies, 16
Saliva, 876
Salk, Jonas, 589
Salt, 36-37, 42,798
Salt marshes, 6-8, 11-12, 119
Sapwood, 678
Sarcomere, 930
SARS, 590, 1013, 1022-1023
Saturated fats, 47, 870
Scavengers, 71
Schleiden, Matthias, 191
Schopenhauer, Arthur, 6
Schwann, Theodor, 191
Science, 4-15
attitudes of, 10
defined, 5
goals of, 5
as knowing, 21
measurement in, 24
methodology of, 6-9
peer review, 12
scientific theories, 13
and society, 14-15
Sclerenchyma, 667
Scrotum, 989
Sebaceous glands, 937
Sebum, 937-938
Secondary growth, 676677
Secondary messengers, 981
Secondary succession, 106—107



Sedimentary rock, 539-540
Seed, 646
Seed coat, 647
Seed cone, 648
Seed dispersal, 651, 705
Seedless plants, 639-645
Seed plants, 638, 646649
meristems, 667—668
reproduction in, 646—647, 650,
704-707
structure of, 664—665
tissue systems of, 665-668
Segmentation, 739
Segregation of alleles, 312, 314, 318
Selection. See Natural selection
Selective breeding, 418-420, 716
Selectively permeable membranes, 205
Self-pollination, 309
Semen, 990
Semicircular canals, 911
Seminal fluid, 990
Seminal vesicles, 990
Seminiferous tubules, 989
Sensation, 935
Sense organs, human, 909-913
Sensory neurons, 808-809, 897
Sensory receptors, 906, 914
Sensory systems, animal, 812—-813
Sepals, 696
Septum, 949
Severe acute respiratory syndrome
(SARS), 590, 1013, 1022-1023
Sewage, 162
Seward, William H., 1023
Sex chromosomes, 393
Sex hormones, 988
Sex-linked gene, 395
Sexual development, 988
Sexually transmitted diseases (STDs),
994, 1012
Sexual reproduction, 19,277-278.
See also Plant reproduction
and allele frequency, 492
in animals, 735, 820-822
and evolution, 558
female reproductive system, 991-993
fertilization, 995-996
in fungi, 621
genetic recombination in, 484
male reproductive system, 988—990
in protists, 608—609
Short-day plants, 713
Shrubland, 112-113
Sickle cell disease, 375, 391, 398, 400,
413
Sieve tube elements, 666, 687
Silencing complex, 380381

Silurian Period, 560, 759
Simard, Suzanne, 625
Single-celled eukaryotes, 523, 602,
752. See also Protists
Single-gene traits, 485, 488
Single-loop circulatory systems, 792
Single nucleotide polymorphisms
(SNPs), 407
Sinoatrial (SA) node, 951, 958
Sinuses, 791
Sister chromatid, 282
Skeletal muscle, 928-929
Skeletal systems, 733, 814-816, 864,
922-927
Skeleton, 754
Skepticism, 10
Skin, 883, 936. See also Integumentary
system
cancer, 337, 357, 938-939, 1025
color, 394
as sense organ, 909
Skinner, B. E, 843
Skinner box, 843
Sliding-filament model, 930-931
Slime molds, 603, 604, 613
Slow-twitch muscle, 933
Small intestine, 878, 880—881
Smallpox, 589, 1020
Smell, 910
Smog, 163
Smoking, 968-969
Smooth muscle, 928-929
Sneezing, 1012
Sodium, 35, 37
Sodium bicarbonate, 878
Sodium chloride, 36-37, 42
Sodium-potassium pump, 899-900
Soil, 671
erosion, 159—160
resources, 158—-160
Soil ecosystems
nitrogen cycle in, 84
nutrient limitation in, 86
Solar energy. See also Sunlight
and climate, 97
and photosynthesis, 70
Solute, 42
Solution, 42—43
Solvent, 42
Somatic nervous system, 907
Sound intensity, 910
Southern, Edward, 422
Southern blotting, 422
Speciation, 494-497, 517, 546547
Galapdgos finches, 496-497
and reproductive isolation, 494-495

Species, 64, 494, 509, 533
and acquired characteristics, 456
carrying capacity of, 135
diversity, 166, 168
endangered, 169-170
and genus, 516
introduced, 169
invasive, 136
keystone, 103, 167
naming, 510-511
and niches, 100-101
oviparous/ovoviviparous, 822
pioneer, 107
tolerance of, 99
Species survival plans (SSPs), 170
Spectrum, visible, 230
Sperm, 325, 989-990, 995-996
Sphygmomanometer, 953
Spina bifida, 997, 1001
Spinal cord, 811, 901
Spirilla, 582
Spleen, 957
Sponges, 752, 754, 784, 821
Spongy bone, 924
Spongy mesophyll, 681
Sporangium, 609, 642
Spores, 607
Sporophytes, 637-638, 698
Squamous cell carcinoma, 939
Stabilizing selection, 489
Staining, cell, 191
Stamens, 697
Stanley, Wendell, 574
Starches, 46, 869
Start codon, 367
Statins, 961
Steere, Allen, 1009, 1031
Stem cells, 295-297
Stems of plants, 664, 674—679
Steroid hormones, 379, 980
Steroids, 47, 934
Stigma, 697
Stimulus, 18, 733, 808-809, 906
Stomach, 877, 888
Stomata, 681-683
Stop codon, 367
Strep throat, 587
Stroke, 958
Stroma, 231
Struggle for existence, 460, 462—463
Sturtevant, Alfred, 329
Style, 697
Subatomic particles, 34
Substrates, 52—53
Succession, ecological, 106—-109
Sucrose, 46
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Sugars
carbohydrates, 46, 869
in human body, 867
and photosynthesis, 239
in plants, 687
Sunlight, 230. See also Light
and aquatic ecosystems, 117
and plants, 635
and skin, 337, 357, 935-936, 939
Superbugs, 591
Suppressor T cells, 1019
Surface tension, 41
Survival of the fittest, 461-463
Survival strategies, 278
Suspension, 42
Sustainable development, 156-157,
160, 174,176
Sutton, Walter, 349
Sweating, 828, 883, 935, 937
Symbionts, 783, 1011
Symbiosis, 103-104, 783
Symbiotic protists, 614-616
Symmetry, body, 738
Sympathetic nervous system, 908
Synapse, 900
Synovial cavity, 927
Synthetic genome, 435
Syphilis, 994
Systematics, 512, 516-517
Systemic circulation, 950
Systolic pressure, 953

T

Taiga, 114

Taproot system, 669

Tar, 968

Target cells, 709, 978

Taste buds, 910

TATA box, 379

Taxon, 511, 516

Taxonomy, 510

Technology, 11

Teeth, 876

Telomerase, 352

Telomeres, 352

Temperate forests, 114

Temperate zones, 97

Temperature
body, 828-830, 866, 935, 937, 987
and butterfly wing color, 321
and enzymes, 53
and extinction, 170
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global warming, 177
and photosynthesis, 240
and seed germination, 706-707
sensory response to, 909
and water depth, 118
Temporal isolation, 495
Temporal lobe, 903
Tendons, 816,932
Terracing, 160
Territorial behavior, 848
Tertiary Period, 563
Testes, 979, 989
Testosterone, 988—989
Tetanus, 587
Tetrad, 324
Tetrapoda, 518-519
Tetrapods, 760
Thalamus, 903
Theory, 13
Thermoreceptors, 909
Thigmotropism, 712
Thomas, Lewis, 64
Threshold, 899
Throat, 964
Thylakoid membranes, 236-237
Thylakoids, 231, 233, 235
Thymine, 344-345, 348, 362
Thymus, 957, 979, 1016
Thyroid gland, 979, 985, 987
Thyroid-stimulating hormone
(TSH), 983, 987
Thyrotropin-releasing hormone
(TRH), 987
Thyroxine, 985, 987
Tiktaalik, 761
Tissues
animal, 737
cell, 216
Tissues, human, 862-863
connective, 863
epithelial, 863
muscle, 863
nervous, 863
Tissues, plant. See also Vascular tissue
of plants
dermal, 665, 670, 680
ground, 665, 666, 670, 680
meristems, 667—-668
T lymphocytes, 955, 957, 1016-1019
Tobacco, 713, 968—969
Tobacco mosaic disease, 574-575
Tolerance of species, 99
Topsoil, 158
Totipotent cells, 294
Touch, 909, 914
Toxins, 586
Trace elements, 671

Trace fossils, 752
Trachea, 789, 964
Trachea epithelium, 215
Tracheids, 643, 666
Tracheophytes, 643—644
Traits, 309
and alleles, 397, 485-486
and environment, 321
polygenic, 320, 486, 488—489
single—gene, 485, 488
transmission of, 394-396
Transcription, 364, 368, 377-378
Transcription factors, 379
Trans fats, 870
Transfer RNA (tRNA), 363, 368-370
Transformation, bacterial, 339-340
Transgenic organisms, 426—430
Translation, 368-370
Transpiration, 681-683, 685-686
Transport
active, 212-213, 227
passive, 209-211
in plants, 635, 641, 666, 672—673,
685-687
Tree of life, 23
Trees, 653
classifying, 515
growth of, 678—679
and mycorrhizae, 624-625
rings of, 678
Trial-and-error learning, 843
Triassic Period, 562, 762, 764
Trichomes, 665
Trilobites, 540
Trisomy, 401
Trochophore, 756
Trophic levels, 77-78
Tropical rain forests, 109, 112
Tropical zone, 97
Tropisms, 712
Tryptophan, 367
Tuatara, 762
Tuber, 702
Tuberculosis, 583, 586587, 589, 1010,
1023
Tubulins, 199
Tumors, 289
Tundra, 115
Tunicates, 747, 758, 813
Turkish Angola, 416—417
Turner’s syndrome, 401
Twins, 996
Two-factor cross, 317
Tympanum, 911
Type 1 diabetes, 1025
Typhoid, 400



U

Ubx gene, 501

Ulcers, 877

Ultraviolet (UV) light, 337, 344, 357
Umami receptors, 910

Umbilical cord, 998

Understory, 112

Unicellular organisms, 214, 525-527
Unsaturated fats, 47, 870

Uracil, 362, 366

Urea, 794, 797, 882—883

Ureters, 883

Urethra, 883, 989

Urey, Harold, 554

Uric acid, 794, 797

Urinary bladder, 883

Urine, 795, 797, 883-884, 886

\"

Vaccination, 1017, 1020
Vaccine, 588-589, 593
Vacuoles, 198
Valence electrons, 36
Valves, 950
Van der Waals forces, 38
Van Leeuwenhoek, Anton, 190
Variation, 419-420, 457458, 460,
462-463, 482-486. See also Natu-
ral selection
Vascular tissue of plants, 641,
643-644, 665-666, 680
vascular bundles, 675
vascular cambium, 677-679
vascular cylinder, 670, 672—-673
Vas deferens, 989
Vectors, 1013
Vegetables, 704
Vegetative reproduction, 702-703
Veins, human, 952
Veins, leaf, 680
Venter, Craig, 349
Ventricle, 792—-793, 949-951
Venus’ flytrap, 712
Vertebrae, 731
Vertebrates, 731, 757, 789-790.
See also Chordates; Invertebrates
brains of, 811
cephalization in, 740
circulatory systems of, 734, 792-793
homologous structures in, 469
limb formation in, 743
muscular systems of, 816-818
nervous systems of, 809
sense organs, 813
skeletons of, 733, 815818

Vesicles, 198
Vessel elements, 666
Vestigial structures, 469
Villi, 880
Viral sexually transmitted diseases
(STDs), 994
Virchow, Rudolf, 191
Viruses, 574579
bacterial, 340-341
and cells, 579
discovery of, 574
diseases caused by, 588-589, 994,
1010-1011
and medication, 1021
structure and composition of, 575
viral infections, 576—578
Visible spectrum, 230
Vision, 912-913
Vitamin D production, 935
Vitamin K deficiency, 881
Vitamins, 871
Vitreous humor, 912
Viviparous species, 822
Vocal cords, 964

)

Wallace, Alfred Russel, 459, 460
Water
adhesion, 686
atomic composition of, 36
capillary action, 686
cohesion, 686
cycle, 81
dehydration, 189, 869
and human body, 869, 986
intoxication, 221
molecules of, 37, 40-41
osmosis, 210-211, 218, 672,795
and photosynthesis, 240
and plants, 635, 641, 672-673,
685687
properties of, 40—43
quality and pollution, 156, 160—162
and seed germination, 706
solutions and suspensions, 42
and spread of disease, 1012-1013
Water mold, 608-609, 613
Watershed, 162
Water-soluble vitamins, 871
Water transport in plants, 666,
685686
Watson, James, 349-350, 362
Weather, 96
West Nile virus, 588, 1013
Wetlands, 119, 156
Wheat rust, 622

White blood cells, 955

White matter, 902

White muscle, 933

Wildlife photographer, 105

Wilmut, Tan, 427

Wilting, 683

Wind
and heat transport, 98
pollination, 700

Wood, 678-679

Woodland, 113

Woody plants, 653

Worms
earthworms, 755, 792
flatworms, 755, 783, 794, 796, 810,

812

marine, 755
parasitic, 820, 1011
roundworms, 755, 783, 810
tapeworms, 104

X

X chromosomes, 393-396, 401
X-ray diffraction, 346
Xylem, 643, 666

Y

Y chromosomes, 393-395, 434

Yeasts, 192, 214, 263, 278, 424, 585,
619, 623

Yolk sac, 825

y 4

Zoo curator, 736

Zoonosis, 1013

Zooplankton, 76, 117

Zygote, 325, 637, 739, 995-996
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